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Despite what some software com¬ 
panies are saying, one language just can’t 
be all things to all programmers. Which 
is why Microsoft offers a language for 
every level. 

When you’re starting out, you need 
learning tools that make it easier. Take 
our Quick languages, for instance. Each 
one features an integrated development 

environment that puts 
a powerful editor, 
compiler, debugger 
and on-line help with- 
in easy reach. And of 
course, all Quick languages are mouse- 
driven, so all commands are just a point 
and a click away 


More specifically Microsoft® Quick¬ 
BASIC comes with on-line support: QB 
Advisor serves as a state-of-the-art elec¬ 
tronic manual, and QB Express can teach 
you how to use the environment in just 
minutes. Of course, you’ll be more produc¬ 
tive even faster with our new Easy Menus 
and the instant environment. 

Or maybe you already know how to 
program and want to be introduced to the 
power of C. 

Microsoft QuickC® is your language. 
The fastest way to learn C: just use its inte¬ 
grated source-level debugger and advanced 
graphics capabilities. You’ll be up and writ¬ 
ing C programs in no time. Just like the 
name implies. 


© Copyright 1988. Microsoft Corporation. All rights reserved. Microsoft, the Microsoft logo, MS-DOS, CodeView and QuickC are registered trademarks and Making it all make 
sense is a trademark of Microsoft Corporation. For more information call (800) 541-1261. Customers in Canada call 1-416-673-9811. Outside North America, 1-206-882-8661. 
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set_curso 
p = sernbuf 


/* Draw top of box. */ 


*p = 218; 

P ♦= 2; 

for (i = 0 ; i < cols; p 

*p = 196; 

*p = 191; 
p ♦= 2; 


/* Draw side of box. */ 


Microsoft 


For Personal Computers Running 
the MS. OS/2 or MS-DOS. 
Operating System 


Microsoft. BASIC 6.0 


Compiler 
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Basic FREE! 


a) Child$ : 

1) FileNunber 


IAS" 

► CHR$(34: 
entries. 


' The child process does: DIR 1 S 
Child$ = "dirlsortlfind " ♦ CHR$( 
DIM Directory$(100) ' String arr 


FileNunber = FREEFILE ’ Next free BASIC file nunber 
OPEN "PIPE:" ♦ Child$ FOR INPUT AS FileNunber 


WHILE NOT E0F(1) ' Loop until the child process ends 
LINE INPUT ttFileNunber, Directory$(NunEntries) ' 
NunEntries = NunEntries * 1 ' Increment counter 

WEND 


The child process ended norma 
Close the BASIC file. 


14: ChildDone: 

?5: CL OSE FileNumber 
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Microsoft 


Professional. 


Lotus® 1-2-3® 
Metro™ 
Express 

WORDPERFECT WordPerfect" 
ALDUS 
ORACLE 


Professional programmers are in a 
league all their own. So are the tools 
Microsoft provides the professional. 

Each of our profes- 
sional languages offers 
the complete develop¬ 
ment solution. Includ¬ 
ing the acclaimed 
CodeView.® An optimiz¬ 
ing compiler for power. 

OS/2 support for access 
to the next generation 
of computing. And 
Microsoft Editor for the 
most sophisticated source code editing. 

As for the most'powerful BASIC ever 
to grace a PC, there’s BASIC Compiler. 


MICRORIM 


Professional 
Oracle 1 " 
Oracle Server 

R:BASE® 


PETER NORTON Norton Commander 
DanBrickfoi’s 
Demo Program 


MERRILL LYNCH DARWIN 


)emo Program 
WIN 


Our languages speak for them¬ 
selves—all of these industry hard 
hitters use Microsoft languages. 


With its talent you have the ability to 
create smaller, faster executables. 

Which isn’t to say Microsoft C Opti¬ 
mizing Compiler doesn’t have a few talents 
of its own. Lightning fast at running execut¬ 
ables, it also features an incremental linker 
and support for various powerful platforms 
like MS-DOS® and Microsoft Windows, as 
well as Presentation Manager. 

So no matter what level of computer 
programmer you are, Microsoft makes a 
language that lets you be the best you 
can possibly be. Which goes to show you, 
one language company really does fit all. 

ilficrcsoff* 

Making it all make sense: 


PageMaker is a registered trademark of Aldus Corporation. Lotus and 1-2-3 are registered trademarks and Metro is a trademark of Lotus Development Corporation. R.BASE is 
registered trademark of Microrim, Inc. Oracle is a registered trademark of Oracle Corporation. WordPerfect is a registered trademark of WordPerfect Corporation. 
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Seven VGA Boards 



COVER SUITE: 
DIAGNOSING 
PROBLEM CODE 


Product review: 
Turbo Debugger 


Product reviews: 
386Source Probe 
Periscope III 


TURBO DEBUGGING 

BEN MYERS 

The big event for software debuggers last year was the addition 
of a high-level language debugger to Borland’s Tlirbo line of 
products. With Tlirbo Debugger, Borland enters a market 
dominated by Microsoft’s CodeView, ready to establish itself as a 
major player. We take a look at its inner mechanics, try it out 
on a few programs with some usual and not-so-usual bugs, 
and examine its utilities. It proves itself worthy of the Tlirbo 
name, rounding out and solidifying Borland’s position as a top 
vendor of programming products. 


HARDWARE ASSISTANCE 

MARTY FRANZ 

Software debuggers aren’t always enough to diagnose problems 
with code; finding difficult bugs may require a hardware assist. 
But how do you determine when to take the extra step (and pay 
the extra expense) toward a hardware debugger? We examine 
what hardware debuggers can do that software debuggers 
cannot and then look at two products in detail: Atron’s 386 
Source Probe for classic-bus 386 systems and The Periscope 
Company’s Periscope III for 286 systems. These two products 
represent the range of price and level of sophistication that are 
available in hardware-assisted debuggers today. 



Product reviews: 

Allstar Peacock 
AST VGA Plus 
HP Dll80A 
Tatung VGA 
Tecmar VGA/AD 
Video Seven V-RAM VGA 
Western Digital 
Paradise VGA 
Professional 


THE VGA PARADE 

KENT QUIRK 

IBM’s Video Graphics Array, introduced with the PS/2, once 
again improved the PC graphics standard, and third-party VGA 
add-in boards are now hitting the market in droves. We select 
seven of the fastest, 16-bit VGA boards to undergo the PC Tech 
Journal VGA compatibility tests and system benchmarks, using 
VGA boards from IBM and Compaq as a basis for comparison. 
We also test the ability of all these VGA boards to run in a 
multitasking environment with OS/2 and Microsoft Windows/ 
386. The boards tested—from Allstar, AST, Hewlett-Packard, 
Tatung, Tecmar, Video Seven, and Western Digital Imaging— 
all improve on the IBM standard of performance and speed, but 
at some sacrifice of compatibility. 
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I CONNECTIONS 

THE HIGH ROAD TO HOST CONNECTIVITY 

MICHAEL TRINER 

IBM’s High-level Language Application Program Interface, 

better known as HLLAPI, leads the developer to simplified PC- 

mainframe connections. HLLAPI applications can be written in 

a high-level language, require no changes to the mainframe 

software, and are supported by several terminal emulator 

vendors. We take you through HLLAPI application development . 

and compare versions from IBM, Attachmate, and DCA. 84 


1 OPERATING 

I ENVIRONMENTS 

DOS MARCHES ON 

RICHARD WILTON 

Calls for the death of DOS are premature, as the latest in a 

long line of DOS versions proves. DOS 4.0’s mandate is to 

rejuvenate the aging operating system by adding a menu- 

driven interface, large disk partitions, and support for expanded 

memory. Our in-depth investigation shows how successful 4.0 

is likely to be at extending DOS’s life. 78 

Product review: 

DOS 4.0 

1 MONTHLY 

I COLUMNS 

SYSTEMS PERSPECTIVE 

Tools for the New Yearl)\m anderson 

We waited and waited in 1988—for Presentation Manager, LAN 

Manager, database servers; now it’s time to act. Expect new 

tools this year to exploit the new enabling technology. 7 


NEW DIRECTIONS 

Comdex Redux/mi fastie 

The Las Vegas fall spectacular is less so each year, but it 

remains the forum for important messages from vendors. What 

did IBM, Microsoft, AST, and Intel have to say this time? 2 j 


OUTFITTING THE END USER 

Mat Do We Think We’re Doing?/?Em c. coffee 

Disturbing trends that took shape in 1988 should caution 

developers against proceeding without thought into 1989. We 

need to think carehilly about what will be useful tomorrow. Ijl 


DEPARTMENTS 


13 LETTERS 

Mastering CD-ROM; Revising 
revision control. 

32 TECH RELEASES 

Toshiba, NEC, and Grid 
Systems introduce variety of 
laptops; new Everex machine 
uses 386SX chip; Intel enters 
the graphics market with a 
printing enhancement 
system; Alloy releases its 
multiuser DOS-based system; 
Micro Channel network 
controllers from Lantana; 
enhancements for HardCard 
40; QuickBASIC 4.5; new 
release of DataBase; and 
more. 

113 PRODUCT WATCH 

PI Editor is easy to learn 
and easy to use; 

EXSYS expert-system shell 
aims for both experts and 
developers; 

Bookmark Plus and Cocoon 
protect user from data loss. 

121 TECH NOTEBOOK 

The 386processor’s built-in 
debuggingfacilities. 

137 DIRECT ORDER EXPRESS 

140 TECH MARKETPLACE 

151 INDEX TO ADVERTISERS 
AND PRODUCTS 

152 PROFESSIONAL 
VIEWPOINT 

Your recommended 
computer reading list. 

153 READER SERVICE CARD 
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When you 
expect the world 
from your 
expert system. 



T | ired of being limited? It’s time to discover 
GURU—an expert system environment with 
comprehensive inference engine and rule 
I management controls. 

Incredible flexibility. 

GURU lets you design an expert system that runs 
exactly the way you want. By using fuzzy variables, 
certainty factors, reasoning rigor, rule selection order, 
and numerous environmental and utility variables, you 
have virtually unlimited control over the consultation 
environment. 

Unprecedented development efficiency. 

Using GURU’s case saving and replay, you can track 
the effects that rule changes have on system behavior. 
You can also use meta rules to examine or alter other 
rules during a consultation. And using GURU’s knowl¬ 
edge tree, you can display the relationships and 
dependencies between an application’s rules, variables, 
and goals. 

Quick and thorough. 

By mixing forward and backward chaining, goal search 
time can be shortened dramatically. And, using GURU’s 
multiple rule firing capability you can re-fire rules 
as values change. GURU also comes equipped with 
seamlessly integrated 4th generation decision support 
capabilities such as data base, spreadsheet, and 
report generator. 


GURU runs on PCs, LANs, 
and VAXs. 

To find out how GURU can 
exceed your expectations, 
call 1-800/344-5832 or 
317/463-2581. 


mi 


dbs 


P.O. Box 248 
Lafayette, IN 47902 
1-800/344-5832 
317/463-2581 


Explore the world 
of expert systems 
with GURU Tbtor! 

This full-featured develop¬ 
ment environment allows 
you to prototype GURU 
applications using rule 
sets, data bases, spread¬ 
sheets, and more for only 
$ 75 . To order, call us at 
1-800/344-5832 or write. 
VISA, MasterCard, and 
American Express accepted. 

GURU is a registered trademark of mdbs, Inc. 
VAX of Digital Equipment Corp. 
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You No Longer Have to Share the 
Lower 640K With Your Debugger 


Periscope I’s new board uses ZERO memory in the 
lower 640K. Yet it has plenty of room to safely store 
all debugging information, like symbols, as well as the 
powerful Version 4 software. 

Periscope’s hardware adds 
the power to solve the really 
tough debugging problems. 

The break-out switch lets you 
break into the system any time. 

You can track down a bug 
instantly, or just check 
what’s going on, without 
having to reboot or power 
down and back up. That’s 
really useful when your 
system hangs! The switch is 
included with Periscope I, 

Periscope II, and Periscope III. 

Periscope I has a NEW board 
with 512K of write-protected RAM, user-expandable to 1MB, for the Periscope software, 

symbol tables, and all related debugging information. Normal DOS memory 
(the lower 640K) is thus totally freed up for your application, and Periscope 
is protected from being overwritten by a run-away program. The new 
board’s footprint is only 32K, so you can use it in PC, AT, and 386 systems 
with EGA/VGA and EMS boards installed (not possible with the previous 
56K board). It can also be used with Periscope III to provide additional 
L write-protected memory. 

Periscope III has a board with 64K of write-protected RAM to store the 
Periscope software and as much additional information as will fit. AND... 

The Periscope III board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you 
track down bugs that a software-oriented debugger would take too long 
to find, or can’t find at all! 

The Periscope III hardware-breakpoint board captures information in real-time, so you’ll find bugs that can’t be 
found with a software-based debugger. 



The NEW Periscope I 
memory board keeps all debugging 
information out of the lower 640K. Can be used in 
PCs, ATs, and 386s with both EGA/VGA and EMS boards 
installed. The Periscope break-out switch enables you to 
recover from a hung system. Included with Models I, II, and III. 



Periscope’s software is solid, comprehensive, and 
flexible . 


It helps you debug just about any kind of program you can write... thoroughly and 
efficiently. 

Periscope’s the answer for debugging device-drivers, memory-resident, non-DOS, and 
interrupt-driven programs. Periscope works with any language, and provides source and/or 
symbol support for programs written in high-level languages and assembler. 

David Nanian, President of Underware, Inc. ^ 250 + C page S manua^ & 

(of BRIEF fame) says this about the new 
Periscope Version 4: 

“Periscope has always been an unbelievable 
assembler-level debugger. Version 4 has 
turned it into a terrific source-level debugger 
as well. Aside from major enhancements like 
the source-level improvements, all the little 
changes make a really big difference, too. For 
instance, symbol lookups and disassemblies 
are noticeably faster, and highlighting the 
registers that have changed re° n " ,:fo 
easier. Once again, Periscope 
industry standard for debugg 


Peris* 


scope 


ri scopi 

i 
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What’s New in Periscope 
Version 4: 

• View local symbols from Microsoft C 
(Version 5) 

• Debug Microsoft windows applications 

• Set breakpoints in PLINK overlays 

• Improved source-level support 

• Monitor variables in a Watch window 

• 80386 debug register support 

• Debug using a dumb terminal 

• PS/2 watchdog timer support 

• Use mixed-case symbols 

• Set breakpoints on values of Flags 

• Much more! 

■ Periscope I includes a NEW full-length 
board with 512K of write-protected RAM; 
(user-expandable to 1MB); break-out 
switch; software and manual for $795. 

■ Periscope II includes break-out switch; 
software and manual for $175. 

■ Periscope II-X includes software and 
manual (no hardware) for $145. 

■ Periscope III includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run¬ 
ning up to 10 MHz with one wait-state is 
$1395. Plus the new Model I board, $1995. 

Due to the volatility of RAM costs, prices on board 
models are subject to change without notice. 

REQUIREMENTS: IBM PC, XT, AT, PS/2, 
80386 or close compatible (Periscope III 
requires hardware as well as software compat¬ 
ibility, thus will not work on PS/2 or 80386 
systems); DOS 2.0 or later; 64K available 
memory (128K at installation time); one disk 
drive; an 80-column monitor. 

Call us with your questions. We’ll be happy 
to send you free information or help you de¬ 
cide on the model that best fits your needs. 

Order Your Periscope, 
Toll-Free, Today! 

800-722-7006 

MAJOR CREDIT CARDS ACCEPTED 


The 


Periscope 

Company, Inc. 


1197 PEACHTREE ST. • PLAZA LEVEL 
ATLANTA. G A 30361 • 404/875-8080 
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SIMPLE SOPHISTICATION 
FOR THE PC WORLD. 



The V-series Smartmodem 9600. 

The Hayes V-series 1 ' 1 Smartmodem 9600™ brought a technical sophistication to the high¬ 
speed dial-up world that had rarely been seen before. 

With error-control for point-to-point communications, it automatically detects errors 
and then retransmits the data correctly 

With adaptive data compression, it has the capability to double thr oughput to up to 
19.200 bps. 

And with Hayes AutoSync, it provides both synchronous and asynchronous communi¬ 
cations without the extra expense of a synchronous adapter card. 

The Hayes V-series Smartmodem 9600 has a sophistication that not only sets it apart 
from other PC modems, but above them as well. 


SOPHISTICATED SIMPLICITY 
FOR THE MAINFRAME TOLD. 



Introducing the Smartmodem 9600 for V.32 communications. 

The new Hayes Smartmodem 9600 ” brings the simplicity of the PC world to the com¬ 
plex world of wide and local area networks. 

For host to host, host to LAN. and data processing centers to remote controllers, the new 
Hayes V.32 modem gives full-duplex, synchronous and asynchronous communications at 
4800 bps and 9600 bps using dial-up or leased-line circuits. 

The modem also offers features like automatic leased-line restoration, automatic dial 
backup and forward error correction to ensure reliable data transmission. An intelligent front 
panel with an LCD readout puts this array of features at your fingertips. While behind 
the modem, the Hayes Cable Management System lets you easily install it flush against 
any wall or cabinet to save space. The Hayes Smartmodem 9600. We’re 
not just entering the mainframe world, we’re improving it. 

For your nearest Hayes Advanced Systems Dealer, call 800-635-1225- Hayes Microcomputer Products. Inc., PO. Box 105203. Atlanta. GA 30348. 

©1988 Hayes Microcomputer Products. Inc. 
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Finally, there’s an SQL that gets back to 
BASIC. And COBOL. And C. And Pascal. 


As a programmer, you’ve probably already 
faced it—the database dilemma. Do you use an SQL 
for easy database handling, or a true programming 
language for maximum power and flexibility? 

Now you can do both with XQLf the relational 
data management system from the developers of 
Btrieve.® 

The Programmer’s SQL. With XQL, you 
can access your data with the ease of Structured 
Query Language through simple subroutine calls 
from traditional programming languages. XQL sup¬ 
ports standard SQL syntax, including subqueries, 
unions and security groups. 

XQL Relational Primitive Operations. 

In addition, XQL lets you bypass the SQL level and 
perform highly efficient, relational primitive opera¬ 
tions directly. You get all the functionality of a rela¬ 
tional database model without the constraints of a 
4th generation language. 

Building on Btrieve. The heart of Novell’s 
family of data management tools is Btrieve. By 
letting you access multiple records at a time, XQL 
adds a powerful dimension to Btrieve. XQL incorpo¬ 
rates sophisticated data manipulation features which 


allow you to access data by field name, move forward 
or backwards through the database, compute fields 
from other fields or constants, and even work with 
composite records built from multiple, joined 
Btrieve files. 

Like Btrieve, XQL offers features like multi¬ 
user support, fault tolerance, comprehensive 
documentation, and expert technical support. And 
you never pay royalties on your XQL applications. 

Solve the database dilemma with XQL, the SQL 
that speaks your language. Only $795* See your 
Authorized Novell Gold Reseller, or call us at 
(512) 346-8380. 

For more information, call from your modem 
1-800-444-4472 (8 bit, no parity, 1 stop bit) and enter 
the access code NVXQL3. 


NOV ELL 


For software solutions, 
you should be seeing red. 


’Suggested retail price (US dollars) ©1988 Novell Inc., World Headquarters, 1 22 East 1 700 South, Provo, Utah 84601 (801) 379-5900 

Requires Btrieve 4.x and PC-DOS or MS-DOS 2.x, 3.x. 
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READER OPINION CARD 

Professional 

Viewpoint 

What special debugging and testing techniques have you 
found work best for you? 

--/Ctn- 

?‘^-^-...... 



Name. 


. Title _ 


Company _ 
Citv, State. 


. Telephone. 


. May we quote you?. 
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Systems Perspective 

Tools for the New Year 

Last year proved to be one of uncertainty and anticipation, 
but1989 uill likely be a busy one for developers. 


JULIE ANDERSON 



T he changing of the calendar year 
is a time to take stock of where 
we’ve been and where we’re 
going. For developers, 1988 was a year 
of waiting and experimenting, but 1989 
promises to be a year of activity. 

Throughout most of 1988, develop¬ 
ers waited for IBM and Microsoft to 
deliver their promised Presentation 
Manager, LAN Manager, and database 
servers. While waiting, developers ex¬ 
perimented with OS/2 and an unstable, 
early release of Presentation Manager, 
and they speculated about whether it 
was better to develop for version 1.0 of 
OS/2, wait for the delivery of Presenta¬ 
tion Manager, convert to Unix, or just 
stay with DOS. 

In the fourth quarter of 1988, IBM 
and Microsoft delivered those essential 
parts of the operating system (graphics 
user interface, LAN support, and data¬ 
base server) that form the enabling 
technology for a new generation of 
applications. Before they can be devel¬ 
oped, however, we need to see a new 
generation of development tools. The 
next round of tools must concentrate 
on facilitating program design and ex¬ 
pediting code generation. These new 
tools, which should appear in 1989, 
will be similar to traditional mainframe 
CASE tools, but with a PC twist. 

Of the many CASE tools pouring 
into the PC market, those that survive 
will go beyond structured analysis and 
design, adding two important features: 
prototyping and generation of C code. 
Prototyping helps developers work ef¬ 
fectively with end users to design ap¬ 
plications that satisfy the end users’ 
needs; the C capability is important 
because it is the language of choice 
for microcomputer development. 

Also important will be a new 
breed of tools that I call interface gen¬ 
erators. In contrast to screen genera¬ 
tors, which allow a developer to build 
a bounce-bar menu or to paint a text- 
based data-entry form highlighted with 


colors and boxes, interface generators 
will build a Presentation Manager-style 
user interface interactively. The devel¬ 
oper will be able to create radio but¬ 
tons, dialog boxes, and pull-down 
menus without the aggravation of writ¬ 
ing extensive code. 

Several companies are already 
demonstrating these interfaces, includ¬ 
ing Microrim in its upcoming Presenta¬ 
tion Manager version of R:base, and 
Gupta Technologies in SQL Windows. 

In addition, SofTools has announced 
case:W for Microsoft Windows develop¬ 
ment, to be followed in the first quar¬ 
ter of 1989 by case:PM for Presentation 
Manager development. 

Portability is foremost in many 
developers’ minds as they race to adapt 
their DOS and Windows products to 
the emerging troika of operating sys¬ 
tem platforms: OS/2, Unix, and the 
Macintosh. These developers need a 
common system interface library—a 
standard set of system-independent 
function calls that are implemented on 
all three platforms. Watch for tools that 
handle at least two of these three plat¬ 
forms to appear this year. 

Apart from the user interface, the 
biggest impact of this new wave of ena¬ 
bling technology will be felt in data 
management. OS/2’s multitasking and 


LAN Manager’s named pipes will make 
possible an effective scheme for multi¬ 
user data management on a network, a 
feat the industry has been attempting 
for several years with only a modicum 
of success. Under OS/2, data manage¬ 
ment tasks will be split between a 
server and a front end communicating 
via Structured Query Language (SQL). 

A number of companies have an¬ 
nounced server and front-end pairs, 
and several more have announced 
front ends only. These independent 
front ends are declaring support for a 
variety of servers, because it is any¬ 
body’s call as to which, if any, of these 
servers will dominate. The most popu¬ 
lar servers being supported by the in¬ 
dependent front ends are the Micro- 
soft/Ashton-Tate/Sybase SQL Server, 
Novell’s XQL, IBM’s OS/2 Extended Edi¬ 
tion Database Manager, and Oracle. 

Some traditional mainframe appli¬ 
cations are being redesigned into 
server and front-end cooperative archi¬ 
tectures as well. The mainframe will act 
as data repository and watchguard, 
while the PC will provide the user in¬ 
terface and perform initial data valida¬ 
tion with improved response time. 

IBM’s High-level Language Applica¬ 
tion Program Interface (HLLAPI) is the 
first step toward cooperative proces- 
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EASYFLOW 


An on-screen flowchart processor that knows about flowcharts - not just 
r \ another ‘ ‘screen draw ’ ’ program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important , you can easily modify charts so they are always up to date. 

► Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

► Fast: Written in assembly language for speed. 

► Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFlow automatically breaks the chart up & prints it in page size pieces. 

► Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don’t take our word for it. PC Magazine says 11 EasyFlow lives 
up to its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts”. [March 10th 1987 issue, page 278.] 

► Mouse: Optional but fully supported. 

► It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

► It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

► It works: We are contractually prevented from mentioning the name of the “big 
eight” accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow. 

► Rush delivery: Order by noon today (eastern time) and you’ll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

► Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFlow works on IBM PC’s, IBM PS/2 and compatibles. Requires 384 K memory, 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 



The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited 

PO Box 1093-N 

Thousand Island Park, NY 13692 


Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext 48 
Telefax(G3): (613) 544-9632 


sing, although the more appropriate 
term in HLLAPI’s case may be uncoop¬ 
erative processing. With HLLAPI, a pro¬ 
gram can intercept data streams from 
the mainframe and selectively pass in¬ 
formation between the PC and main¬ 
frame without any modifications to the 
mainframe application. (See “The High 
Road to Host Connectivity,” Michael 
Triner, this issue, p. 84.) 

Multisoft adds a level of coopera¬ 
tion with its InFront product, which al¬ 
lows field-by-field validation on the PC. 
Multisoft’s Software Distribution Facility, 
which runs on the mainframe, ensures 
at logon that each PC has die latest ver¬ 
sion of the InFront application. 

DEBUGGING TOOLS 

Despite these advanced tools, develop¬ 
ers may still find that their applications 
do not run die first time—whether it is 
because of program errors or incom¬ 
patibilities with other hardware or soft¬ 
ware. Fortunately, good debugging 
tools are available now. In diis issue, 
we look at the state of the art in soft¬ 
ware and hardware-assisted debuggers. 

The first article of our cover suite 
(“Turbo Debugging,” Ben Myers, 
p. 46), looks at Borland’s new Turbo 
Debugger, which takes the example set 
by Microsoft’s CodeView and adds re¬ 
mote debugging and 386 virtual-mode 
support. In a sidebar, executive editor 
David Methvin reports on how the 
OS/2 version of CodeView manages the 
debugging of multiple tasks. 

In the second article, “Hardware 
Assistance” (p. 58), Marty Franz exam¬ 
ines Atron’s 386 Source Probe and The 
Periscope Company’s Periscope III. Sup¬ 
plementing the cover suite, technical 
editor Ted Mirecki explains the debug 
registers of the 386 and demonstrates 
how to interface them to an existing 
debugger (Tech Notebook, p. 121). 

THE BEST TOOL 

Although good debugging tools are 
plentiful, we should not forget that the 
most important tool in diagnosing and 
correcting problems is still the devel¬ 
oper. Before any debugger is put into 
service, much preliminary thinking and 
sleuthing has to occur. 

We would like to hear about your 
debugging methods. How do you go 
about finding and correcting bugs in a 
program? If you have a special debug¬ 
ging technique, please fill out the 
reader opinion card bound in front of 
this editorial. We will report on the 
best techniques we receive in a future 

iSSUe. I Miiimim 


10 


CIRCLE NO. 113 ON READER SERVICE CARD 


PC TECH JOURNAL 

































NAME 


COMPANY 


PHONE 


CARO EXPIRATION OATE 


CREOIT CARD NO 


SIGNATURE 


Get out of the danger zone 
with ORACLE 
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Dear Oracle... 

Oracle PC Direct • 20 Davis 
Drive • Belmont, California 94002 

1-800-0RACLE1, ext. 4825 


Innouncing 
'ORACLE 
Quicksilver 

All the database Top Guns are flying 
SQL, the industry-standard data 
management language first delivered by 
Oracle. Now, ORACLE Quicksilver adds SQL 
and connectivity to your dBASE applica¬ 
tions, so you can fly them into the 1990s. 

Your ticket to the future 

ORACLE Quicksilver is a compiler that 
turns your dBASE programs into fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE, plus 
powerful extensions like windowing, graph¬ 
ics and user-defined functions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 

ORACLE database included 

ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class data integrity. 


Why wait until dBASE IV can 
talk to SQL Server? 

dBASE IV doesn’t talk to SQL Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2—not on any other operating 
system. Which means you’ll still be isolated 
from corporate data on minis and mainframes. 

Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed data¬ 
bases across ORACLE servers on PCs, minis 
and mainframes—including IBM DB2 data. 

No-risk Money Back Guarantee 

Test fly ORACLE Quicksilver now. If you’re 
not out of the danger zone in 30 days, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you’ll receive ORACLE SQL*Tutor—our on¬ 
line SQL training program—absolutely free. 

Call 1-800-ORACLE1, ext. 4825 today. 

Or fill out and return the attached no-risk 
coupon now. 


Send me the following ORACLE products for 
my PC. * Enclosed is my □ check or □ VISA 
□ MasterCard □ AMEX credit card number and 
authorization for: 


ORACLE Quicksilver at $699 and 
ORACLE SQL*Tiitor free 
ORACLE SQL*Tutor ONLY for $199 
Please add appropriate state sales tax 

Total enclosed/authorized. 

I understand Oracle will pay for ship¬ 
ping, and all prices valid in U.S. only 


STREET (no PO. boxes, please) 


TODAYS DATE PC.TECH.J0URN 


•REQUIREMENTS: ORACLE SQL-Tutor: 256K PC and hard disk. 

ORACLE Quicksilver; To manage only dBASE .DBF files and no ORACLE 
database, you need a 640K PC. To manage an ORACLE database on a remote 
computer, you need a 640K PC and optional networking software. To build an 
ORACLE database on your PC, you need a 286 or 386 PC with 640K plus 
1MB of extended memory. All configurations require hard disks and DOS 3.0+ 


ORACl 


Copyright © 1988 by Oracle Corporation. ORACLE is a registered 
trademark of Oracle Corporation. Also trademarks: dBASE of Ashton¬ 
Tate. Quicksilver of Quicksilver Software, lnc.DB2, OS/2 and IBM of 
International Business Machines. Other companies mentioned own 
numerous trademarks. TRBA 


COMPATIBILITY • PORTABILITY • CONNECTABILITY 

Call 1-800-ORACLE1, ext. 4825 today. 


20 Davis Drive, Belmont, CA 94002 • World Headquarters 
(415) 598-8000 ■ ORACLE Canada (800) 387-4407 (except Quebec) • 
Quebec (514) 337-0755 ■ ORACLE Systems Australia 
61-2-959-5080 • ORACLE Europe 44-1-948-6911 • ORACLE Systems 
Hong Kong 852-5-266846 

































“Major Breakthrough Makes Programmers 
an Average of 106% More Productive” 



Remarkable new tool is so powerful, it’s guaranteed 
to double your productivity and pay for itself in less 
than two weeks, or it costs you nothing . 

by Bruce Lynch , President of Solution Systems , Inc., specialists in boosting programmer productivity 


South Weymouth, MASS.—Today I bring you 
news of a tool so powerful, it’s boosting pro¬ 
grammer productivity an average of 106%. 
That’s the extraordinary finding of a survey of 
some 2,000 programmers who’ve tried Brief, 
the revolutionary PC Program Editor now 
available in a new version 2.1. 

The scientific survey (the results of which 
are available on request) was conducted 
among programmers in all languages, includ¬ 
ing Assembler, Basic, C, Cobol, dBASE, 
FORTRAN and Pascal, among others. 

“But It’s Unthinkable 
... Uncomfortable” 

Of course, for many programmers, switch¬ 
ing to a new program editor is “unthinkable 
right now ... I’m just too busy to learn a 
new editor... or too ‘comfortable’ with what 
I’ve got.” 

If you’re in this “rather-fight-than-switch” 
group, Brief was designed for you. It’s so easy to 
master that you’re up-and-running in 15 min¬ 
utes . . . effortlessly surpassing your previous 
editor’s performance in one hour. After that, 
you’re flying. 

In fact, Brief is guaranteed (or your money 
back in full) to double your output... be the 
easiest-to-use program editor you’ve ever 
encountered . . . literally pay for its purchase 
price in less than two weeks . . . boost your 
creativity into a higher gear ... and add a 
whole new dimension of excitement and ease 
to your programming. 

Hard to believe? Well, more than 40,000 
copies of Brief have been sold, all with a com¬ 
plete money-back guarantee. Less than 1% have 
been returned. Perhaps even more impressive 
is what industry leaders are saying: 

“Revolutionary” 

“Exudes power. Programmers feeling lim¬ 
ited by more basic editors will look upon 
Brief as a liberation. . . .”— Billy Rubin, The 
C Gazette 

“So far surpasses users’ expectations that it 
may fairly be called revolutionary.”— John 
Cowan, MicroTimes Magazine 

“The best programmer’s text editor I’ve 
ever seen ... a tour de force.”—William 
Zachmann, Computerworld 

“If you need a general-purpose PC pro¬ 
gramming editor, look no further.”— Jerry 
Pournelle, Byte 

“I used to program with WordStar. But as 

©1988, G.B. 


soon as I saw Brief, I jumped into it.”— Wayne 
Ratliff, designer of dBASE 

“Simply the best text editor you can buy.” 
—John Dvorak, Infoworld 

“Staggering” List of Features 

“The best code editor I have seen....Brief is 
to editors as Lotus 1-2-3 is to spreadsheets.... 
Its list of features is staggering.”— David 
Irwin, Data Based Advisor. For example: 
Unmatched Power and Speed . Brief is 
unconditionally guaranteed to make you a 
faster programmer than you can be with any 
other editor, bar none. It’s loaded with every 
imaginable feature to streamline your pro¬ 
gramming. Such as: 

Reconfigurable . You can customize Brief any 
way you want—even make it behave exactly 
like a much more powerful version of your 
present editor. Computerworld raves, “Brief 
has an extremely powerful macro language 
that can be used to create new commands, 
modify existing commands, tailor the program 
to any programming language and create an 
initial setup to suit the user in almost any 
situation.” 

You can refigure your keyboard to assign a 
command with any character sequence—so 
you won’t have to learn a new keyboard. If 
there’s anything you don’t like about Brief, 
fine— change it easily, or customize new fea¬ 
tures you’ve always dreamed of having. 
Breakthrough “UNDO” (Not Just 

“UNDELETE”) . “Briefs UNDO feature,” says 
Microtimes, “is astounding in it scope and 
power. . . . Having the ability to undo the 
mistaken deletion of a whole page of valuable 
information is very reassuring.” 

There is no command affecting your text 
that cannot be undone. Say you send your 
editor on a global change, and realize you’ve 
made a mistake. UNDO brings you back to 
where you started. Incredibly, you can undo 
your last 300 commands or keystrokes. You’ll 
save hours and repair mistakes so much faster. 
Best of all, you’ll be free to explore interesting 
branches of code without fear. A profound liber¬ 
ation in your creativity. 

“The UNDO capability is easily the best of 
all editors tested.”— PC Tech Journal 

“UNDO doesn’t just recover accidental 
deletions, it undoes accidents. . . — Byte 
“Can save endless grief.”— Dr. Dobb’s Journal 
“I almost look forward to making mistakes.” 
—The C Journal. 


Multiple Windows . Brief gives you unlimited 
file size and an unlimited number of simul¬ 
taneous files. You can load all the files related 
to your project at one time . . . then split the 
screen into as many windows as you need ... 
then size each window to see just the section 
you want. You can easily move text between 
windows, even edit the same file in several 
windows with a single command. 

Immediate Compilation . Run any com¬ 
piler—even the largest—without having to 
stop editing. Never again waste time reloading 
your editor. Brief will call your compiler, then 
place you at the line of an error—or even a 
potential error—with one keystroke. 

Template Editing . Enter abbreviations and 
Brief expands them into entire constructs. 
Expressive Searching goes beyond “wild¬ 
cards” with full UNIX-style regular 
expressions. 

“Escape to DOS” (while inside Brief) saves 
you countless hours of reloading. 

FYill Technical Support , always free. 

Plus scores of other features. . . . And it's not 
copy protected. 

1-Hour Trial 

(Guaranteed 100-to-l Return) 

Try Brief for just one hour . If you’re not 
convinced it will save you at least 100 hours of 
tedium in the coming months (giving you a 
100-to-l return on the hour you invest with it) 
... if it doesn’t also prove it has the power to 
boost your productivity by as much as 106% or 
more ... be the easiest-use program editor 
you’ve ever encountered ... pay for itself in 
less than two weeks . . . shift your creativity 
into a higher gear... and add a new dimen¬ 
sion of excitement to your programming . . . 
then just send it back at any time within 90 
days of your purchase and get a 100% refund. 
FREE If You Order Immediately ...a disk of 
the 65 most powerful macros ever designed for 
the world’s #1 program editor. 

How to Try Brief Without Risk 

Brief costs only $195 (plus $4 shipping and 
handling). As Computerworld says, “it’s worth 
every penny.” Best of all, you can try it risk-free 
thanks to the 90-day, 100% money-back guar¬ 
antee. To try Brief without risk and receive 
your free bonus, just call toll-free: 

800-852-8523, ext. 202 PCTJ 1/89 

Solution Systems, 541 Main Street 

Suite 410, South Weymouth, MA 02190 
All major credit cards . . . Volume discounts. 
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CD-ROM 

Publishing Strategies 



ADVANCING CD-ROM 

Thank you for an excellent review of 
CD-ROM technology, application-devel¬ 
opment tools, and search-software de¬ 
sign considerations in your October 
issue (“CD-ROM Publishing Strategies,” 
Linda W. Helgerson and Fred P. Meyer, 
p. 52, and “In Search of CD-ROM 
Data,” Linda W. Helgerson and Harvey 
G. Martens, p. 66). We at Discovery Sys¬ 
tems, one of the manufacturers 
of CD-ROMs, are pleased to read arti¬ 
cles that so thoroughly address the 
major considerations involved with the 
development of CD-ROM applications. 

With the rapid improvements 
being made in this industry, it is some¬ 
times difficult to gather all the latest 
facts. Such is the case with mastering 
costs, which were presented in the arti¬ 
cle as being in the $3,000 to $10,000 
range. We now offer mastering at a cost 
from $1,500 for five-day turnaround to 
$3,000 for one-day turnaround. Replica¬ 
tion costs are $2 per disk, with no min¬ 
imum unit volume. 

J e ff re )' M. Wilkins, president 
Discovery Systems 
Dublin, OH 

MKS RCS REVISITED 

We were pleased to see our revision 
control system (MKS RCS 4.2c) re¬ 
viewed (Product Watch, Jim Vallino, 
October, 1988, p. 131). 1 would, how¬ 
ever, like to clear up two issues that 
may have left your readers confused. 

The first issue concerns Unix com¬ 
patibility. Mr. Vallino states, “When an 
archive file was transferred from DOS 
to Unix, all RCS operations on that par¬ 
ticular implementation would not work 
because the Access statement was ex¬ 
pected on the second line of the ar¬ 
chive file.” Newer versions of Unix RCS 
now include the Branch key word in 
the second line and move Access to the 
third line. Version 2.0 RCS files do not 
understand the Branch key word, but 
versions 3.0 and 4.0, from which MKS 


RCS is derived, do. For example, the 
newer version of RCS is delivered with 
version 4.3 of BSD Unix. 

The second issue concerns MKS 
RCS networking capabilities. The re¬ 
view points out that our software does 
not have PC network capabilities. This 
contradicts an earlier mention by Mr. 
Vallino of some of the software’s net¬ 
work capabilities. 

MKS RCS allows projects to work 
over a network, using the DOS NET¬ 
BIOS file-sharing mechanisms for RCS 
files to prevent simultaneous updates. 

In addition, RCS can optionally query 
the Novell network for user ID infor¬ 
mation. In-house, our personnel regu¬ 
larly use MKS RCS with PC/NFS and 
Novell NetWare. We offer attractive net¬ 
work pricing and sell this product 
mostly for network use. 

Mike Brookbank 
Mortice Kem Systems Inc. 

Waterloo, Ontario, Canada 

Thank you for clarification of the com¬ 
patibility problem with different ver¬ 
sions of RCS. Developers planning to 
interchange files with a Unix system 
should ensure that they have the newest 
Unix RCS version. The statement that 
MKS RCS does not have networking 
capabilities is indeed incorrect. When 
Mr. Vallino examined the documenta¬ 
tion, he found no mention of network 
capabilities. When we called Mortice 
Kern Systems to verify the statement, an 
MKS technical support person explained 
the undocumented features (RCSDIR 
and network—novell) for working 
with networks. We verified the features 
on our in-house network and added 
them to the review. Unfortunately, the 
mention at the end of the article was 
not updated. —DWM 

WHO’S DRIVING? 

I was interested to read the comments 
about the MS-DOS Encyclopedia (Let¬ 
ters, Ben Myers, October 1988, p. 15). 


In the course of complaining about 
undocumented MS-DOS function calls, 
Mr. Myers says, “Useful function calls 
for writers of device drivers include 
Get Drive Parameter Block (32H), Get 
DOS List of Lists (52H), and Translate 
BPB (53H).” This statement reveals that 
he has never written such a driver him¬ 
self. One of the most important con¬ 
straints on an MS-DOS device driver is 
that it may not make any INT 21H calls 
at all, except for a very restricted sub¬ 
set during its initialization. 

Ray G. Duncan, general editor 
The MS-DOS Encyclopedia 
Microsoft Press 

In Mr. Myers letter, he clearly states 
that the reason he was reading the MS- 
DOS Encyclopedia was to learn how to 
write a device driver, a feat he had 
never attempted. We at PC Tech Jour¬ 
nal, however, know about the restric¬ 
tions against using INT 21H calls from 
within device drivers and should have 
caught the error. —JA 

IF THE CHIP FITS 

The following two letters were sent as 
additions to the reader opinion card 
(bound in the September 1988 issue) 
that asked the question, “Do your ap¬ 
plications really need a 25-MHz, 386 
machine?” (See Professional Viewpoint, 
December 1988, p. 160, for an over¬ 
view of responses.) —JA 

I was dumbfounded by your ques¬ 
tion—probably the most intelligent one 
1 have heard in months. 

1 am a nuts-and-bolts business pro¬ 
grammer, not a world-class program¬ 
mer. All of our applications are for the 
PC, and for us, the big mainframes do 
not exist. The vast majority of our cus¬ 
tomers are business people with a 
problem, and that problem is too much 
data, in the wrong format, in the wrong 
place, for use on a system that no 
longer works. Most of these business 
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people rely heavily on the advice of 
others, and following this advice, they 
purchase their basic system setup be¬ 
fore I come on the scene. 

The throughput in a normal work 
period (two to three hours) is the only 
real benchmark of a system. Regardless 
of speed, the bottom line is how many 
customers, records, files, and orders 
were processed—and at what cost. It 
has been my experience that $3,500 
spent for an AT-class machine is more 
effective than $8,500 for a 386, based 
on observed work completed. 

It would be silly to deny that the 
386 has valid target applications. In 
many cases, the basic problem in a sys¬ 
tem is not enough speed—plain and 
simple. Many networks do blow away 
an 8086 and make the 286 look like a 
PC or PC/XT. In the appropriate situa¬ 
tion, the 386 is the miracle cure. 

Surely, there are people who have a 
32-bit nonmainframe application prob¬ 
lem for which they need a 386. 

Many times I find PCs with a $500 
to $900 math coprocessor installed, 
when the customer uses only dBASE hi 
plus or WordStar; or 384KB of ex¬ 
tended memory, RAMDRTVE.SYS (not 
installed in CONFIG.SYS), and a $1,200 
RAMpage board installed. I have found 
CMOS clocks with an extra backup bat¬ 
tery. (Note that a lithium battery has a 
shelf life and an installed life that ex¬ 
ceeds alkaline batteries by two years; 
thus, the backup will die long before 
the main batteries will.) Many custom¬ 
ers have 40MB hard disks that are par¬ 
titioned into two or more logical 
drives; because only the first logical 
drive is used, the customer is unaware 
of the others. A/B switching boxes are 
sometimes sold to customers who do 
not know that they already have two 
parallel adapters. The list goes on. 

These customers could use an un¬ 
interruptible power supply more than a 
coprocessor. They could use a 5-pico¬ 
second surge suppressor more than an 
extra backup battery. Why don’t the 
sales people suggest these items? 

When I examine the programming 
business, I find that the most common 
task of the largest workstation is find¬ 
ing records in a relational database that 
is indexed. Generally, these files are 
too large to be loaded into RAM and 
require heavy disk access. A customer 
is rarely willing to buy an Intel Above 
Board card. Most 386 systems show 
various computing indexes to prove 
that they are fast, but the same speed 
utilities indicate that the attached hard 
disk is actually slower—usually be¬ 


tween 1.5 and 2.5 times the speed of a 
PC/XT 10MB hard disk. A system cannot 
process any faster than its slowest port 
of entry or exit. 

Thank you for this forum. I sin¬ 
cerely appreciate the great job you 
folks are doing at PC Tech Journal. 

Peter T. Burke 
CounterPoint Software Inc. 

Pasadena , TX 

In answer to your question, “Do your 
applications really need a 25-MHz, 386 
machine?”, my answer is a resounding 
“sometimes.” Certainly, no simple word 
processing application requires that 
speed or power; for many applications 
(both in-house and off-the-shelf), how¬ 
ever, the speed and power are critical. 

I find that a common misconcep¬ 
tion in the computer press, and even 
among many computer professionals, 
involves comparing the PC with older 
mainframes. We have all heard the 
remark that a 386-based PC has as 
much power as IBM 370 models of 10 
years ago. An immediate reaction is to 
ask why anyone needs that kind of 
computing power. Very few people do, 
yet I doubt that any firm using 10-year- 
old IBM mainframes will part with 
them for a new 386-based machine. 

The machines were built with different 
purposes in mind; comparing the two 
is like comparing apples and oranges. 

With that said, remember that PC 
stands for personal computer. Ease of 
operation, even if not always achieved, 
is certainly a mandate of the PC. Along 
with this is the ability to get answers 
and reach solutions quickly. Our main¬ 
frame users are accustomed to waiting 
hours for reports to be run, days for 
tapes to be cut, and months (years?) 
for projects to be completed. Our PC 
users (who are usually the same as our 
mainframe users), on the other hand, 
are accustomed to quick turnaround 
times for reports and projects. 

Furthermore, despite the ongoing 
complaint involving training costs on 
the PC, would anyone claim that the PC 
is more difficult to use than a main¬ 
frame, and even in some cases, a mini¬ 
computer? Certainly not, if you take 
into consideration the level of control 
and flexibility the PC offers. 

If we accept that PCs should be as 
easy to use as possible and provide 
quick turnaround on any task, the need 
for the fastest possible machine be¬ 
comes apparent. As any programmer 
will attest, quite a bit of overhead is 
inherent to providing an easy-to-use 
interface. The trend toward a graphics 
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Ilf you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the- 
art user interface. 

0" Create and manage menus, data-entry forms, context- 
sensitive help, and text displays — all within windows. 

Bf Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage¬ 
ment. Run the same source code in PCDOS and OS/2 
protected mode 

Sf Build a better front end for any DBMS that has a C- 
language interface (most popular ones do). 



FROM END TO BEGINNING 
Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en¬ 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex¬ 
clusive built-in debugging system. 


NO WALLS 

If you’ve been frustrated by the limitations of other 
screen utilities, don’t be discouraged. You won’t run into 
walls with Windows for Data. Our customers repeated¬ 
ly tell us how they’ve used our system in ways we never 
imagined — but which we anticipated by designing Win¬ 
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 


YOU ARE ALWAYS IN CHARGE 

Control functions that you write and attach to fields 
and/ar keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagine 

OUR WINDOWS 
WILL OPEN DOORS 

Our windows will open doors to 
new markets for your software 
High-performance, source-code- 
compatible versions of Windows 
for Data are now available for 
PCDOS, OS/2, XENIX, 
1 UNIX, and VMS. PCDOS 
versions are fully compatible with Microsoft Windows. 
No royalties. 



MONEY BACK GUARANTEE 

You owe it to yourself and your programs to try 
Windows for Data. If not satisfied, you can return it for 
a full refund. 

Prices: PCDOS $295, Source $295. OS/2 $395. 
XENIX $1295. UNIX, VMS, please call. 

Call: (802) 848-7731 ext. 21 

Telex: 510-601-4160 VCSOFT FAX 802-848-3502 
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user interface will only increase this 
overhead and probably require 386- 
based machines. Also, as more work is 
off-loaded from the mainframe, the 
need to manipulate larger files will 
become imperative. Again, we see a 
requirement for a machine based on a 
fast 80386 (or 68020). For our firm, 
many of these needs exist now and 
have only been awaiting machines 
powerful enough to address them. 

Finally, the trend toward more 
sophisticated operating systems, with 
better memory, task, and device man¬ 
agement, requires a machine with the 
hardware support for these features 
provided on the chip. Do we need 25- 
MFfz, 386-based machines for some of 
our applications? Only until the 50- 
MHz, 486-based machines come out. 

Anthony DeVito 
Pershing 
New York, NY 

REVEALING FILE STRUCTURES 

I agree completely with the letter to 
the editor from Evan P. Provisor (“Free 
the Data Structures,” p. 15) published 
in the September 1988 issue of your 
fine magazine. I, too, have come upon 
many instances, both in my free-lance 
consultation service and my corporate 


user community, where knowing the 
file structure would have saved many 
hours of grief to resolve an otherwise 
minor problem. 

By providing these facts (as part of 
the documentation), the user or sup¬ 
port person can not only do time¬ 
saving recovery operations, but can 
also write custom utilities to use on the 
data. As Dr. Provisor points out, this 
would not cripple the marketing advan¬ 
tage of a product; it may actually in¬ 
crease the market share because third- 
party products could increase the value 
of owning such a program. 

An alternative to revealing the file 
structures is to have standardized file 
structures for the various categories of 
programmed systems. One file struc¬ 
ture for word processing would allow 
any vendors program to recognize the 
formatting codes and style sheets of a 
document from another program. An¬ 
other one for database processing 
would allow the data in any file to be 
manipulated by all file-management 
programs. This would indeed hurt mar¬ 
ket share for some, as the more power¬ 
ful products that are easy to learn and 
use would capture the largest number 
of users eager to buy into this “revolu¬ 
tionary” idea. 
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Software Protection keys By ProTech 


ProTech KEYs: 

□ are totally transparent to the end user 

□ allow unlimited back up copies 

□ free up disk drives 

□ do not interfere with 
peripheral operations 

□ are easy to install 

□ protect software 
developers' revenues 

□ assembler based routines (not drivers) 

□ encrypted routines 

□ physically unique hardware KEYs 

□ sophisticated software 
installation advice 

□ provide the highest level of 
protection available 

THE KEY 

The KEY provides effective software protec¬ 
tion while insuring customer satisfaction. 

The KEY is a random response device 
which is designed for identically repro¬ 
duced software packages. 


THE MEMORY KEY 

The MEMORY KEY is a programmable soft¬ 
ware protection device. Each byte of 
memory can be addressed in groups or 
individually. Possible applications for the 
MEMORY KEY include: 

□ modular package control 

□ serialization 

□ customization 

□ access control to PCs 

□ demo control 

□ software leasing 

□ updating modules in the field 

□ any “counter” operation 

For a demonstration package or additional 
information, please write or call: 

1-800-843-0413 


= ="==== = ====== MARKETING. INC. 

1804 W. Southern Parkway • Bldg. A-112 
Durham, North Carolina 27707 
(919) 490-4970 FAX (919) 490-4974 


WE HAVE THE KEY TO SOFTWARE COPY PROTECTION 


Maybe someday die software sup¬ 
pliers to the microcomputer industry 
will recognize die advantages of this 
manner of doing business. With OS/2, 
either SQL Server or the built-in data¬ 
base features of the Extended Edition 
will provide this capability, and the 
vendors will lean more in this direc¬ 
tion. Until then, microcomputer users 
and support people will suffer. 

Richard Curry 

Columbus, OH 

PC TECH JOURNAL IN POLAND 

I am an electrical engineer, graduated 
in 1982 from the Warsaw Polytechnic. 
Since then, I have worked for a large 
chemical plant constructed by Western 
interests. We use several computer sys¬ 
tems for process control and for moni¬ 
toring and supervising some of the 
production equipment. As an electron¬ 
ics specialist, my responsibility includes 
support for some of these systems. 

Since the microcomputer boom arrived 
in Poland, we are also implementing 
this technology, primarily for applica¬ 
tions in economic analysis. 

Our enterprise currently has about 
20 microcomputers compatible with 
IBM PC/XT and PC/AT models, but we 
are planning a much wider implemen¬ 
tation of these machines. I find all as¬ 
pects of microcomputer technology so 
interesting that I am withdrawing from 
the problems of large industrial com¬ 
puters to concentrate on small ones. 

My involvement with micro sys¬ 
tems is twofold: I select hardware con¬ 
figurations and maintain them in run¬ 
ning order, and I provide both systems 
and applications software for creating 
multiuser, network, and communica¬ 
tions systems. In addition, I try to use 
as many ready applications as I can. I 
also write my own programs. I am al¬ 
ways striving to expand my knowledge; 
soon, I will take up postgraduate stud¬ 
ies in the area of professional imple¬ 
mentation of microcomputers. 

In addition to my primary employ¬ 
ment, I work with various microcom¬ 
puter companies, delving into a variety 
of hardware and software problems. At 
present, I am working on implement¬ 
ing large data-processing systems based 
on powerful 32-bit microcomputers 
(for example, in the class of the IBM 
PS/2 Model 70-A21) networked under 
the control of a contemporary version 
of Unix, such as IBM’s AEX or Interac¬ 
tive Systems’ 386/iX. Smaller machines 
(such as IBM AT compatibles running 
under Xenix) would be connected to 
the main network with gateways or 
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loTheThousonds 
Of PM Developers 
Who Won’t Get This EdHor 

ForFree. 
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We’re only giving away 5,000 copies of our Presen 
tation Manager™-based programmer’s text editor, 
DeScribe™. Free to registered OS/2™ developers. 

We designed it with the features we 
needed as OS/2 developers. Write code, 
compile and correct the compilation 
errors from the same WYSIWYG 
window. Multiple editors. Sophis¬ 
ticated search and replace. 

Context-sensitive help. Com¬ 
prehensive documentation. Bui 
letin board support. 

But it’s not for sale—we’ll intro¬ 
duce a family of products for sale 
later in 1989. 

This one’s on us. But only the first 
5,000 copies. 
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Lennane Advanced Products 

r' 


Name. 


4047 N. Freeway Blvd. 

Sacramento, CA 95834 
(916)646-1111 FAX (916) 923-3447 


City 


State_ Zip 


Telephone ( ) 


Diskette: □ 5VV' □ 3V1' 

Applications For: □ Microsoft OS/2 □ IBM OS/2 
Currently Developing Applications? □ Yes □ No 

Please allow up to 30 days for delivery. Offer valid only through March 31,1989. © 1988 LeAP 
DeScribeis a trademark of LeAP (Lennane Advanced Products). OS/2 is a trademark of IBM Corporation. 
Presentation Manager is a trademark of Microsoft Corporation. 


CIRCLE NO. 104 ON READER SERVICE CARD 














A NEW DIMENSION IN GRAPHICS 

UT SOLOliONS 



Plotworks revolutionizes its 
PLOT88 package to include three- 
dimensional contour maps at a 
fixed level. You can now project 
your two-dimensional contours into 
the third dimension for a unique 
visualization of your data. 

PLOT88 is a library of more than 
50 subroutines to construct grids, 
contour maps, and mesh drawings 
that outputs to printers, plotters 
and displays. A device-indepen¬ 
dent graphics package, it includes 


PLOT, SYMBOL, AXIS and LINE— 
just to name a few. 

Now your mainframe graphics 
programs can run on your personal 
computer at your convenience and 
at a fraction of the cost. 

Call (619) 457-5090 today 
for a free poster 

PLOTWORKS, Inc. 

Department J-8 
16440 Eagles Crest Road 
Ramona, CA 92065 
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with communications programs (such 
as UUCP) and high-speed modems 
(such as Telebit’s Trail Blazer Plus). 

The main problem I encounter is 
the limited access to current periodi¬ 
cals, books, and documentation from 
the West and, of course, limitations in 
availability of appropriate hardware and 
software. In that connection, I must say 
that your publication is a gold mine of 
valuable information on the newest 
microcomputer hardware and software. 
Because I cannot afford more than one 
subscription from the West (the current 
black-market exchange rate is 2,500 
zloty to the dollar, and my salary and 
all other income total 60,000 per 
month), I had to make a well-consid¬ 
ered selection of only one such period¬ 
ical. After examining many publications 
whose copies manage sporadically to 
reach Poland, I chose PC Tech Journal 

Despite the many problems with 
obtaining the needed books and maga¬ 
zines, many people like me are quite 
involved in exploring the discipline of 
microcomputing. We seek out appropri¬ 
ate information in the various libraries 
associated with universities and techni¬ 
cal institutions, and we maintain con¬ 
tacts with companies and institutions in 
the West, thereby keeping our knowl¬ 
edge of most developments in the field 
as current as possible. 

Ryszard Gtzegorski 

Wloclawek, Poland 

ERRATUM 

In the November 1988 Tech Releases, 
die correct price for .RTLink from 
Pocket Soft Inc. (p. 44) should read 
$195. The product reduces the size on 
disk of all programs compiled under 
MS-DOS by as much as 92 percent. In 
addition, it supports fast linking and 
overlay management. PC Tech Journal 
regrets the error. 


COMMENTS WELCOME 

All letters to the editor should be 
directed to Editor, PC Tech Journal 
Suite 800, 10480 Little Patuxent Park¬ 
way, Columbia, MD 21044. Corre¬ 
spondence also can be submitted 
over MCI Mail to PCTECH. 

Although PC Tech Journal can¬ 
not publish all letters received, 
every effort is made to answer as 
many as possible. Please keep letters 
to the point, and include name, 
mailing address, and telephone 
number; when a letter is lengdiy, a 
diskette is appreciated. I & 
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You’re in good company when you HR 

slide the PLUS 8 MC™ multiuser board 

into your new generation PC. A lot of 

high profile companies use them to connect U |S9| 

terminals, printers, plotters, modems, and aI jjflj 

other PCs to the new personal computers. aM 

Simple. Low cost. And it’s compatible with 

most multiuser systems. 

Find out why the major companies use the PLUS 8 MC. 
You’ll discover that they have a good reason. 

CALL: 1-800-STAR GATE /fZA 

Star Gate Technologies, Inc. 

29300 Aurora Road ♦ Bentley Park South 


Solon, Ohio 44139 • Telefax No. (216) 349-2056 


PLUS 8 MC is a trademark of Star Gate Technologies Inc. 
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In 1988, $3.5 billion in micro¬ 
computer software will be sold 
worldwide. During that same time, another 

$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies’ 
Software Sentinel™ is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place, (j The Software Sentinel hardware key is 
“execution control” software protection. It ships with the software and 
simply plugs into the PCs parallel port 
hundred percent invisible to both user and 
ware. Users can make as many copies as \ 


to be one 
the soft- 
they want. 

Make working submasters. Use a hard disk. Virtually anything that can 



be done with 
distributing 
Rainbow fam- 
lected by the 



unprotected software. Except start freely 
that software to other users, ( j The 
ily of Software Sentinel products. Se- 
very big to the not-so-big developers of 


DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 



RAINBOW TECHNOLOGIES 


18011-A Mitchell South, Irvine, CA 92714 -(714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260 

Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610 

Copyright ®I988 Rainbow Technologies. Inc. Software Sentinel and Sentinel Pro are trademarks of Rainbow Technologies. Inc. 

Xenix is a trademark of Microsoft Corporation. OS 2 is a trademark of International Business Machines Corporation. 
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Everex Step 386/25 _ 

ALR FlexCache 25386 _ 

IBM PS/2 Model 70 (25MHz)_ 

Compaq Deskpro 386/25 _ 

Power Meter MIPS Version 1.3. The Database Group Inc. 


_.6.1 3 MIPS 
_ 5.98 MIPS 
5.81 MIPS 
. 5.55 MIPS 


“If you’re afraid 
of monsters, please 
turn the page” 


What makes our 
new computer 
unnervinglyfast 
can be explained in 
three words: write 
back cache. 


Simply put, it 
means less work: 
you don’t write to 
the main memory 
every time you 
write to the cache. 


It’s an approach 
to memory 
management found 
only on mainframes 
and on Everex 
Step computers. 


And in a world 
where a 32k cache is 
the norm, ours 
expands to 256k. 


The Step 386. 
It’s a monster of 
a machine. 


Find out more 
about Step 386 and 
Step 286 computers. 
Call 1-800-356-4283. 
Everex 

Computer Systems 
Division, 

48431 Milmont 
Drive, Fremont, 

CA 94538. 
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RICOH 


-ISAM 


Ricoh G-ISAM 
offers exceptional 
benefits: 

• POWERFUL 

• FAST 

• SIMPLE 

• FLEXIBLE 

• EFFICIENT 


FILE LIBRARY STRUCTURE FACILITATES APPLICATION 
PROGRAMMING. 

Ricoh G-ISAM is a file management library that permits fast and 
simple manipulation of data by application programs. Written in C, 
Ricoh G-ISAM can be linked with other application programs. 

DUAL-LEVEL INTERFACE OFFERS EASE OF USE AND 
GREATER CONTROL. 

One of Ricoh G-IS AM's exceptional features is a dual-level interface. 
For easier operation, select the upper-level ISAM interface, which 
updates the index automatically. When greater control and faster 
manipulation is required, choose the lower-end B-tree/record file 
interface. 

HIGHLY EFFICIENT PERFORMANCE IN MULTIPLE 
ENVIRONMENTS. 

Ricoh G-ISAM is an extremely flexible system that offers simplicity, 
high efficiency and the same functions in numerous environments, 
including MS-DOS with Microsoft C Compiler, UNIX 4.2BSD, 
4.3BSD and System V. 
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NETWORK ENVIRONMENT SECURITY. 

Concurrent access to data files may occur in MS-DOS and UNIX 
multi-user enviroments. Ricoh G-ISAM's locking feature prevents 
simultaneous retrieval and manipulation of data files. 


5201 Great America Parkway Suite 455 
Santa Clara, CA 95054 


Get superior PERFORMANCE with Ricoh G-ISAM. 
For our introductory offer call: 800-93 RICOH 
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New Directions 

Comdex Redux 

Thefaithful stroll the crowded supermarket aisles of Comdex. 
□ Also, printing standards and AST’s FASTboard/386. 



erhaps my growing weariness 
with Comdex is just the result of 
attending the event for the past 
eight years, or perhaps I have become 
jaded for other reasons. Regardless, the 
fall Las Vegas spectacular seems less 
spectacular with each passing year. It 
becomes harder and harder to find the 
phenomenal advances in hardware or 
the striking leaps of innovation in soft¬ 
ware that characterized the earlier 
years of Comdex. 

Comdex/Fall ’88 was more of the 
same—no startling revelations, no an¬ 
nouncements to start your adrenaline 
flowing. Even so, there were some 
points of interest worth noting. They 
follow, by company. 

IBM’S BARRAGE 

Call this one the OS/2 and Micro Chan¬ 
nel full-court press. IBM mounted an 
enormous effort in both areas. The IBM 
barrage consisted of two large booths 
on the main show floor as well as a 
press and dealer breakfast. 

IBM’s theme, “Right for today, 
ready for tomorrow,” was designed to 
promote both OS/2 and the Micro 
Channel. At the press and dealer break¬ 
fast, IBM mounted a fantastic light show 
with lasers tracing the new slogan on a 
huge screen. Several IBM executives 
and business partners—Microsoft’s Bill 
Gates, Enzo Torresi of Businessland, 
and Intel’s David House—spoke to the 
assemblage. 

The important messages of the 
morning were delivered by IBM’s 
George Conrades (senior vice presi¬ 
dent and general manager of U.S. mar¬ 
keting), who said, “It’s not OS/2 versus 
Unix; it’s both,” and William Lowe 
(Entry Systems president, since re¬ 
signed), who strongly reaffirmed IBM’s 
working relationship with Microsoft (at 
one point, Lowe even spoke directly to 
Gates in the audience). IBM is con¬ 
cerned that its recent activities in the 
Unix arena may be overshadowing its 


commitment to OS/2; IBM’s messages 
were intended to assuage the press and 
give the dealers a greater sense of security. 

IBM’s booths were primarily show¬ 
cases for OS/2 applications and Micro 
Channel solutions. About 300 Micro 
Channel boards from IBM and many 
third-party manufacturers were dis¬ 
played, and IBM was distributing copies 
of its catalog of the 800 products al¬ 
ready available for the Micro Channel. 
In my column last month, I reported 
that IBM had issued 1,300 Micro Chan¬ 
nel adapter IDs to board manufactur¬ 
ers; at Comdex, IBM announced that 
the number had risen to 1,700. 

Micro Channel technology was in 
the spotlight with performance demon¬ 
strations. The easiest to understand was 
a Micro Channel small computer sys¬ 
tems interface (SCSI) adapter running 
seven hard disks simultaneously. Al¬ 
though the IBM SCSI board was a pro¬ 
totype, it showed not only Micro Chan¬ 
nel performance, but also IBM’s inter¬ 
est in SCSI. 

Thus far, few products have been 
available to demonstrate the Micro 
Channel’s value. Lantana Technology 
has introduced its Cypress/2 board, a 
16-bit Token-Ring controller for the 
Micro Channel that can be configured 
as a bus master (see Tech Releases, this 


issue, p. 32). Lantana claims the bus 
master mode increases transfer rates 
and performance. 

This brings to two the number of 
bus master products now available (the 
other is AOX’s MicroMASTER 386 board 
for PS/2 Models 50 and 60). Two prod¬ 
ucts hardly means the floodgates have 
opened, but it is a start. 

MICROSOFT’S LAN PUSH 

A lot of the OS/2 promotion from IBM 
naturally rubbed off on Microsoft, but 
the latter company had other Comdex 
missions; the most important one was 
the OS/2 LAN Manager. 

Microsoft set aside a large room 
off the show floor to demonstrate the 
LAN Manager in operation. The hard¬ 
ware environment was a mixed bag 
(purposely, of course) that included a 
Token-Ring LAN bridged together with 
another Token-Ring network and a 
3Com Ethernet LAN. All the machines 
used the LAN Manager, and most of the 
demonstrations involved accessing data 
across one of the bridges. The environ¬ 
ment worked quite well and made for 
an impressive show. 

Microsoft is pushing hard to make 
the LAN Manager the accepted LAN 
standard for OS/2. The effort it is put¬ 
ting forth is so large because the No- 
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veil standard is a tall, rugged mountain, 
and Microsoft has a tough climb. Its 
LAN exhibit at Comdex means Micro¬ 
soft clearly realizes that. 

AST’S TRANSFORMATION 

In a special briefing for the press, AST 
Research announced several new com¬ 
puters and, in so doing, tried to put 
everyone at ease about the recent de¬ 
parture of cofounder Albert Wong, who 
will nevertheless remain on the board 
of directors. 

The first announcement was an 
update to the Premium/386, designated 
the Premium/386C. The most significant 
change was the inclusion of a cache 
controller in the 20-MHz machine; the 
C family will replace the original Pre¬ 
mium/386, which will be phased out. 
Pricing is aggressive, ranging from 
$4,393 for a unit with no hard disk to 
$9,795 for a unit with a 320MB hard 
disk. The Premium/386 was also dis¬ 
placed at the top of the line by the 
new 25-MHz Premium 386/25. 

The 386/25 includes the Intel 
82385 cache memory controller, as 
well as support for the 80387 and the 
Weitek 3167 coprocessors. Prices range 
from $6,595 with no hard disk to 
$11,795 for the 320MB model. The 
smallest hard-disk drive available is 
90MB; this model retails for $8,995. 

The most interesting announce¬ 
ment was a new workstation intended 
for use on LANs, but capable of operat¬ 
ing as a small-footprint, stand-alone sys¬ 
tem. The Premium Workstation/386SX 
uses the Intel 80386SX, contains two 
AT-compatible slots, allows a choice of 


display options without using a slot, 
and can be configured with an optional 
internal hard disk. The price of the 
Workstation/386SX is $3,195 with no 
hard disk; $4,195 with a 40MB hard 
disk; and $5,195 with a 110MB hard 
disk. This is the first 386-based com¬ 
puter designed specifically as a net¬ 
work station, and it is sure to establish 
AST as a systems vendor. 

AST is now better positioned to 
compete across the entire spectrum of 
price and performance. Starting at the 
low end with the Premium Worksta¬ 
tion/286, AST has a system at every 
price and performance point on the 
graph. This relates to the rest of AST’s 
presentation at Comdex, which cen¬ 
tered on the stability of the company, 
its positive financial results, and its 
commitment to planning for long-term 
success, rather than responding to 
spot-market demands. The completion 
of AST’s portfolio of systems reflects 
the completion of AST’s transformation 
from an add-in board supplier to a 
full-fledged systems company. 

INTEL PCEO GRAPHICS ENTRY 

The Personal Computer Enhancement 
Operation (PCEO) of Intel announced 
a product in yet another enhancement 
category, graphics. The Visual Edge is 
designed to enhance the Hewlett-Pack¬ 
ard LaserJet Series II by both increasing 
the printing speed of graphics and 
improving the appearance of printed 
images by using gray scales (see Tech 
Releases, this issue, p. 32). The $695 
product consists of an add-in board for 
a classic-bus desktop computer, a cable, 


and an add-in board for the LaserJet. It 
is supported by a variety of software, 
including Aldus PageMaker, Xerox Ven¬ 
tura Publisher, all Digital Research 
GEM applications, and ZSoft’s Paint¬ 
brush. Aldus provides the required 
Microsoft Windows driver for use with 
PageMaker; Microsoft’s inclusion of the 
driver with Windows is uncertain. 

The results are undeniable. Print¬ 
ing is two to six times faster, and the 
quality of images is immediately evi¬ 
dent to the naked eye because of the 
increase in printed resolution. When 
used in conjunction with a video cam¬ 
era and a capture program such as Al¬ 
dus’s Snapshot, near-photographic 
quality images can be printed, signifi¬ 
cantly enhancing the output typical of 
desktop publishing. 

Even if the software application 
does not support halftones, the Visual 
Edge still delivers its performance ben¬ 
efit. This is due to the use of the video 
I/O option port, a standard feature of 
the LaserJet II. The data-transfer rate 
through this port is higher than those 
for the parallel or serial port. The pro¬ 
vided add-in board for the LaserJet II is 
installed in the “optional interface” slot 
on the rear of the printer. 

For users of PC-based desktop 
publishing, the Visual Edge is a wel¬ 
come product. Even if halftone support 
is not required, printing speed alone 
makes the product worth its price. 

INTEL FOCUSES ON 486 

With the pending announcement of its 
new 80486 processor, Intel was clearly 
concerned at Comdex that attention 
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Cut to the Quick 


MAGIC PC ELIMINATES CODING ... CUTS MONTHS OF DATABASE DEVELOPMENT! 


Time is money. And coding a DBMS 
application like Accounting or Order 
Entry takes a lot of both. Simply be¬ 
cause hacking out mountains of code 
with your RDBMS or 4GL is too 
slow. Not to mention the time to re¬ 
write if you make a mistake or change 
the design. 

EXECUTION TABLES 
ELIMINATE CODE! 

Magic PC cuts months of your appli¬ 
cation development time because it 
eliminates coding. You program with 
the state-of-the-art Execution Tables 
in place of conventional programming. 


MAGIC PC 

Database Language 


The 


EE 


“Magic PC's database en¬ 
gine delivers powerful app¬ 
lications in a fraction of 
the time ... there is no com¬ 
petitive product 99 



“Overall, Magic PC is one 
of the most powerful DBMS 
packages available . 99 


• Quick Application Generator 

• BTRIEVE®-based multi-user RDBMS 


HOW DOES IT WORK? 

Magic PC turns your database design 
scheme directly into executable appli¬ 
cations without any coding. Use Exe¬ 
cution Tables to describe only what 
your programs do with compact design 
spec’s, free from lengthy how to pro¬ 
gramming details. Each table entry is 
a powerful non-procedural design in¬ 
struction which is executed at com- 
piled-like speed by a runtime engine. 
Yet the tables can be modified “on the 
fly” without any maintenance. De¬ 
velop full-featured multi-user turn¬ 
key systems with custom screens, 
windows, menus, reports and much 
more in days — not months! No more 
low-level programming, no time 
wasted... 

Requires IBM/100% comp., 512K, hard disk. DOS 3.0 or later. 
Includes BTRIEVE runtime. Not copy protected. 2 5.25-inch disks. 
All trademarks acknowledged. 0 Copyright 1988 Aker Corp. 


• Visual design language eliminates coding 

• Maintenance-free program modifications 

• Easy-to-use Visual Query-By-Example 

• Multi-file Zoom window look-ups 

• Low-cost distribution Runtimes 

• OEM versions available 

ATTENTION BTRIEVE® USERS 

Now you can quickly enhance your BTRIEVE®- 
based applications beyond the capabilities of 
XTRIEVE® and RTRIEVE®. Use Magic PC as 
a turn-key BTRIEVE® Application Generator to 
customize your applications without even chang¬ 
ing your existing code. 



19782 Mac Arthur Boulevard, Suite 305 
Irvine, California 92715 
TLX: 493-1184 FAX: 714-955-0199 
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DATABASE PROGRAMMERS 

Join the thousands of professional 
database programmers and vertical 
market developers who switched to 
Magic PC from dBase®, R:BASE®, 
Paradox®, Clipper®, Dataflex®, Rev¬ 
elation®, Basic, C, Pascal, etc. 


TRY BEFORE YOU PAY 


We’re so sure you’ll love Magic PC — 
we’ll let you try the complete package 
first Only a limited quantity is avail¬ 
able, so call us today to reserve your 
copy. Pay for Magic PC only after 30 
days of working with it * To cancel... 
don’t call... simply return in 30 days 
for a $19.95 restocking fee. 

OR PAY NOW AT NO RISK 

Pay when you order and we’ll wave 
the $19.95 restocking fee so you have 
absolutely no risk. 


SPECIAL OFFER JWJ 



Magic LAN multi-user — $399 
Magic RUN — call for price 


Order Now Call: 
800-345-MAGIC 

In CA 714-250-1718 

BS CL CS DB DD MS PT TT DS XX 

Add $10 P&H, tax in CA. International orders add $30. 
‘Secured with credit card or open P.O. Valid in US. 
Dealers welcomed 
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would be focused on the new genera¬ 
tion of reduced-instruction-set- 
computer (RISC) chips, for which sig¬ 
nificant performance claims are being 
made. At IBM’s press breakfast, Intel 
Senior Vice President David House 
flatly stated that the 486XA (for ex¬ 
tended architecture) would outperform 
any RISC processor on the market. 

In an interview with Claude 
Leglise, director of marketing (Micro¬ 
computing Division), and Bruce Schec- 
ter, marketing manager (Mid-range Pro¬ 
cessors), PC Tech Journal learned a 
few concrete clues regarding the advan¬ 
tages of the 486 chip. (Intel is not ready 
to disclose details about the 486XA. We 
will have to wait a bit more for that.) 

To begin with, the 486 (like the 
386 and 286 before it) will have its 
memory-management circuitry on¬ 
board. It will also have the floating¬ 
point unit onboard, so there will not 
be an 80487. More than just an im¬ 
provement in performance, the on¬ 
board floating-point unit will come 
with every 486-based system. I wish that 
were also true of the 386; perhaps we 
will see such an upgrade in the future. 

Intel says that the best of RISC and 
complex instruction set computer 
(CISC) architectures will be combined 
in the 486. CISC is the instruction set 
upon which most of the world’s desk¬ 
top business software runs. The chief 
advantages of RISC, according to its 
advocates, are its speed and ease of 
design, which result because die major¬ 
ity of instructions take only one clock 
cycle. CISC architecture typically con¬ 
sumes several cycles for die equivalent 
RISC operation. 

With the 486 processor, Intel is 
reducing to RISC levels the number of 
clock cycles required for many instruc¬ 
tions. For example, a 386 register load 
(MOV memory to register) requires 
four clock cycles; a register load, two; 
and a register-to-register move, two. All 
three instructions will take only one 
cycle on the 486. The nine-cycle 386 
CALL instruction will be reduced to 
three. Because the MOV and CALL in¬ 
structions are the workhorses of the 
80x86 family, dramatically improving 
their performance will have an equally 
dramatic effect on the performance of 
most software applications. 

At the same time, the 486 instruc¬ 
tion set will be binary compatible with 
the rest of the 80x86 family. It will still 
be a CISC architecture with all the ben¬ 
efits that complex instructions can 
bring, but with the added performance 
afforded by a reduced instruction set. 


Samples of the 486 chip are ex¬ 
pected sometime this year, along with 
details of the architecture. The first 
machines will probably show up in 
1990. That should be just about right— 
by the time the first 486 machines ar¬ 
rive, applications will be pressing 
against the outer limits of 386 perfor¬ 
mance. Intel is once again providing a 
natural upgrade path. 

BORLAND’S SQL SCHEME 

Borland used Comdex as a platform to 
demonstrate SQL connectivity with its 
data manager, Paradox. President and 
CEO Philippe Kalin presided over a 
press briefing during which Richard 
Schwartz, vice president of database 
technology, performed the demo with 
a prototype version of Paradox. 

Using a network of four comput¬ 
ers, three of which were functioning as 
servers, Schwartz ran a PAL (Paradox 
applications language) program that 
queried each server, then constructed a 
local answer table based on informa¬ 
tion consolidated from all three serv¬ 
ers. The PAL queries used standard Par¬ 
adox query-by-example (QBE) forms; 
neither the user nor developer needs 
to have any SQL knowledge. 

Borland’s demonstration was effec¬ 
tive; displays on each server showed 
the SQL queries being received and 
processed; then the answer table ap¬ 
peared at the workstation. 

When the SQL feature is integrated 
into commercial versions of Paradox, it 
will be able to access IBM!s Extended 
Edition Database Manager, the Micro- 
soft/Ashton-Tate/Sybase SQL Server, the 
Oracle Server, and Novell’s XQL server; 
Borland’s demonstration included all 
but the Novell server. Network support 
will include the IBM OS/2 Communica¬ 
tions Manager, Microsoft LAN Manager, 
3+ Open LAN Manager, and Novell 
XQL. Integration of the SQL solution is 
scheduled for the second quarter of 
1989; no price was announced for ver¬ 
sions of Paradox with the SQL support. 

Paradox will have two SQL re¬ 
leases. The first, in the spring of 1989, 
will provide connectivity to the servers 
mentioned. The second release (date 
not yet announced) will add at least 
one key feature: the ability to treat data 
on a server as if they were local. 

In particular, this means using a 
multitable QBE form in which each 
individual form represents a single 
table—whether local or remote. In the 
first release of SQL connectivity, Para¬ 
dox will be able to query only one 
remote table at a time, and then not 
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SERIOUS DEBUGGING at a REASONABLE PRICE 



All the speed and power of a 
hardware-assisted debugger 
at a software price 

Soft- 


Hardware-level break points 

REAL-TIME break points on memory locations, memory ranges, 
execution, I/O ports, hardware and software interrupts. More 
powerful break points than ANY software-only debugger on the 
market. Soft-ICE gives you the power of an in-circuit emulator on 
your desk. 

Break out of hung programs 

With a keystroke - no external switch necessary. Even with 
interrupts disabled. 

Breaks the 640K barrier 

Soft-ICE uses ZERO bytes of memory in the first 1MB of address 
space. This is especially useful for those subtle bugs that change 
when the starting address of your code changes. With Soft-ICE 
your code executes at the same address whether the debugger is 
loaded or not. 

Works with your favorite debugger 

Soft-ICE can be used as a stand-alone debugger or it can add its 
powerful break points to the software debugger you already use. 
You can continue to use your favorite debugger until you require 
Soft-ICE. Simply pop up the Soft-ICE window to set powerful 
real-time break points. When a break point is reached, your 
debugger will be activated. 

Solve tough systems problems too 

Soft-ICE is ideal for debugging TSRs, interrupt handlers, self 
booting programs, DOS loadable device drivers, non-DOS 
operating systems, and debugging within DOS & BIOS. Soft-ICE 
is also great for firmware development because Soft-ICE’s break 
points work in ROM. 


How Soft-ICE Works 

Soft-ICE uses the power of the 80386 to 
surround your program in a virtual machine. 
This gives you complete control of the DOS 
environment, while Soft-ICE runs safely in 
protected mode. Soft-ICE uses 80386 
protected mode features, such as paging, I/O 
privilege level, and break point registers, to 
provide real-time hardware-level break points. 


RUN CODEVIEW 
IN ONLY 8K! 




CodeView is a great integrated debugger, but it 
uses over 200K of conventional memory. 
MagicCV uses advanced features of the 80386 
microprocessor to load CodeView and symbols in 
extended memory. This allows MagicCV to run 
CodeView using less than 8K of conventional 
memory on your 80386 PC. 

Don’t let 640K be your limit! 

If you are closing in on the 640K limit and would 
like the power of CodeView, MagicCV is for you. 

Don’t let the debugger hide the bug! 

Even if you’re not closing in on the 640K limit, 
running CodeView with MagicCV makes your 
debugging environment much closer to the end 
user’s program environment. You can use 
CodeView to locate subtle bugs that only occur 
when there is plenty of free memory, or those 
difficult bugs that only occur when your program 
is running with a couple of TSRs loaded. 

How MagicCV works 

MagicCV uses the 80386 to create a separate 
virtual machine for CodeView. MagicCV uses 
between 4K & 8K of conventional memory as a 
bridge between the DOS environment and 
CodeView. 

MagicCV is easy to use 

If you are a CodeView user, you already know how 
to use MagicCV too. Just type MCV instead of 
CV; everything else is automatic. 


“ Soft-ICE is a product any MS-DOS 
developer serious enough to own a 
386 machine should have.” 

Dr. Dobb’s Journal —May 1988 


MagicCV $199 

Soft-ICE $386 

Buy Both and Save $86! 

CALL TODAY 
(603) 888 - 2386 
or FAX (603) 888-2465 

30 day money-back guarantee 
Visa, Master Card and AmEx accepted 

HU-MEGA TECHNOLOGIES 


X Save $86 ) 

MagicCV 
with Soft-ICE 




P.O. BOX 7607 • NASHUA, NH 03060-7607 


Both require 80386 AT compatible or IBM PS/2 Model 80. MagicCV requires £ 
least 384K of extended memory. CodeView is a trademark of Microsoft Corporation!" 


Using Soft-ICE with Code¬ 
View gives you the features 
necessary for professional 
level systems debugging. 
MagicCV and Soft-ICE can 
work in concert with Code¬ 
View to provide the most 
powerful debugging 
platform you will find 
anywhere. 
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even in conjunction with local tables. It 
will be at least a year before the level 
of simplicity that Paradox has given us 
for local data becomes a built-in fea¬ 
ture; until then, a multitable query will 
be cumbersome, and, although not re¬ 
quired , PAL programming would im¬ 
prove efficiency. 

Borland’s SQL demo was impres¬ 
sive. A little whiff of vapor hangs in the 
air because the delivery date and price 
are so tentative, but to the best of PC 
Tech Journal's knowledge, no other 
database front end yet supports more 
than one of the popular SQL-based 
servers, much less so neatly. If Borland 
can get the product out quickly, it will 
have scored a major coup. 

RUTISHAUSER ADDS PAPER 

One of the big problems associated 
with deploying a Hewlett-Packard Laser¬ 
Jet II printer on a network is the small 
capacity of its paper tray. At 200 pages, 
even light network printing can empty 
a tray quickly. HP offers a network 
printing solution in the LaserJet 2000 
Model 2684P with its 2,000-sheet input 
bin, but it is expensive—$21,495. 

Rutishauser is well known for 
paper-handling solutions for printers. 
For $895, its new TowerFeed 222 offers 
continuous feeding from two paper 
drawers, each with a 500-sheet capacity. 
Switching between drawers is auto¬ 
matic, and an empty drawer can be re¬ 
loaded while paper feeds from the 
other drawer. The unit sits directly 
under a LaserJet II and is strictly me¬ 
chanical; no electrical connections to 
the printer are required. The drawers 
can accommodate letter, legal, and Eu¬ 
ropean A4 paper sizes. 

It is a simple, elegant solution. 

SUNFLEX FILTERS 

Sunflex offers a variety of anti-glare, 
anti-reflection, and static-control filters 
for display monitors. This is not exactly 
a new concept, but Sunflex’s Voltfree 
series of filters can be mounted behind 
the bezel as opposed to the rather un- 
aesthetic exterior mounting that typifies 
such products. Price ranges from $65 
to $150, depending on the type of dis¬ 
play and its size. 

The effect is good. On the glaring 
Comdex floor, the Voltfree-equipped 
monitors were crisp and sharp. 

PRINTING STANDARDS 

I have often written about the prob¬ 
lems created by the lively market for 
printers, a market that pushes manufac¬ 


turers toward proprietary solutions that 
exploit the features of their particular 
products. We still lack an acceptable 
standard for applications to use when 
communicating with printers. 

Sending a file to a printer is sim¬ 
ple not because a common interface 
exists for all printers, but because most 
software vendors go to the trouble of 
building printer drivers for as many 
printers as they can. Printer manufac¬ 
turers are notorious for providing no 
software drivers for their printers. The 
situation is so bad that two different 
programs printing to the same brand 
and model of printer can produce out¬ 
put with radically different appearances. 

One solution to this problem is to 
devise a standard interface that all 
printer manufacturers would build into 
their printers, perhaps along the lines 
of Hewlett-Packard’s printer control lan¬ 
guage (PCL), used in its LaserJet series. 
Unfortunately, this solves only part of 
the problem; millions of printers will 
still be out there without this standard 
printer interface built-in. 

Furthermore, printer manufactur¬ 
ers are not likely to cooperate in this 
way; even if a new printer gives some 
token support to the Epson printer 
command set, for example, the manu¬ 
facturer is usually adding proprietary 
capabilities to exploit the special fea¬ 
tures of its hardware. 

A better solution is a common 
software interface. Adobe’s PostScript 
language might be a good model, but 
it has the drawback of being large and 
the reputation of being slow, which is 
why most PostScript printers have their 
own, dedicated processor. PCL is leaner 
and might be a good application pro¬ 
gram interface (API), especially if it 
could be extended with a pass-through 
mode that would send non-PCL com¬ 
mands without interpretation. This 
would allow the more complex Post¬ 
Script commands or other printer- 
specific information to be sent through 
the API with little or no overhead. 

In a sense, environments such as 
Microsoft Windows and Digital 
Research’s GEM operate in this man¬ 
ner. An application can write to a 
printer page, and the software driver 
does the best job it can to make it look 
the way the user expects. The same 
kind of behavior will be true of IBM’s 
OS/2 Presentation Manager. The answer 
for any of these environments should 
be a properly constructed driver. 

Still, this may not be enough. Even 
with Windows, GEM, and OS/2 de¬ 
manding drivers, printer manufacturers 


do not ship diskettes with their equip¬ 
ment. This speaks eloquently for em¬ 
bedding a standard interface, or per¬ 
haps one of a half-dozen popular inter¬ 
faces, directly in the printer hardware. 
Then, at least, the number of printer 
drivers that Microsoft or Digital Re¬ 
search would have to build would be 
substantially reduced. 

The PCL driver that Aldus wrote 
for Windows, for example, supports not 
only Hewlett-Packard printers, but also 
some PCL-compatible printers. The 
minor differences between printers are 
smoothed out in the driver. 

A systems developer has to deal 
with many problems when building an 
application. Wouldn’t it be nice if figur¬ 
ing out how to support dozens of 
printers wasn’t one of them? 

AST FASTBOARD/386 

I have always admired the AST Pre¬ 
mium/286 for a variety of reasons (see 
die sidebar, “The Premium’s Discount 
Premium,” in New Directions, October 
1987, p. 11). When the machine was 
announced in late 1986, it offered ex¬ 
cellent performance at an excellent 
price; although the gap between it and 
its competitors has closed somewhat 
because of more recent products from 
other vendors, it remains an attractive 
286 buy. One of its most attractive 
qualities is its 386 upgrade potential. 

AST was the first vendor to expand 
die AT bus. When special boards are 
plugged into the Premium/286’s two 
special FASTslots, the FASTslot connec¬ 
tor takes precedence over the expan¬ 
sion bus, allowing 10-MHz, zero-wait- 
state operation of the memory. This 
results in performance equal to the 
typical 12-MHz system. The first add-in 
board to use the bus was AST’s own 
FASTRAM memory board. (For a review 
of the Premium/286, see “Premium/ 
286,” Steven Armbrust and Ted For- 
geron, June 1987, p. 74.) 

When die machine was introduced, 
AST showed PC Tech Journal another 
option for the FASTslot, a 386 add-in 
board. The FASTboard/386 was eventu¬ 
ally announced at Comdex in Novem¬ 
ber 1987 and finally became available 
in the third quarter of this year. 

The delay has been unfortunate 
because the FASTboard is an important 
reason to consider die Premium/286. 
The AST machine is the only 286-based 
system designed at the outset to pro¬ 
vide a smooth upgrade path to a 386. 

As a result, FAS'IT>oard/386 may be the 
best 386 upgrade available. 
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Announcing ProBas Version 3.0, now with 
over 365 assembly routines to really kick 
QuickBASIC and BASCOM into high gear. 
BYTE magazine calls ProBas a “Super¬ 
charger for QuickBASIC”. Thousands of 
programmers rely on ProBas to make their 
life easier and to enhance their programs 
with features like: 

• A 1,000 page 2 volume manual 

• Full-featured windowing 

• Screen snapshots (Text & Graphics) 

• String, array, and pointer sorts 

• Lightning-fast file I/O 

• Full mouse support 

Create dazzling screens in text mode, CGA, 
EGA, VGA or Hercules graphic modes. Save 
and restore screen snapshots to arrays, 
EMS memory or files. Full featured window¬ 
ing to meet the most demanding jobs. The 
ProBas system of virtual screens allows 
you to draw full or partial screens to 
memory, and then snap them on in an 
eyeblink. You can even create vitural 
screens far larger than the display screen. 

Sick of running out of string space? Store 
hundreds of K in numeric arrays or mega¬ 
bytes in extended or expanded memory. 
Tired of using a kludgy SHELL to DIR to 
read a directory or archive files? Scan sub¬ 
directories or .ARC files using wild-cards 
and store thousands of file names, dates, 
and times. Wish you could drag a window 
containing text or a menu around the 
screen with a mouse? It’s easy! 

ProBas gives you a complete set of 
blazingly-fast file routines. Read or write 
huge chunks of data at a clip, with file lock¬ 
ing and error handling so that you can even 
use them in subprograms. You’ll never want 
to use BASIC’s file I/O again! Sort data with 
lightning fast array and pointer sorts. 
Search files or arrays at assembly speeds. 
ProBas also has over 200 other essential 
services including handy string, date, time, 
directory and array manipulation, string, 
screen and data compression, full mouse 
support, valuable equipment and input 
routines and faster replacements for most 
BASIC commands. 

Whether you are a professional or a novice, 
ProBas will boost your BASIC in ways you 
never dreamt possible. ProBas allows pro¬ 
fessionals to save time and work and lets 
novices write professional-quality programs 
quickly and easily. After all, how much is 
a few hundred hours of your time really 
worth? 

For all versions of QuickBASIC and 
BASCOM including BASCOM 6.0 for OS/2. 

Just $135.00! 


ProRef provides pop-up help for the 
routines in ProBas and is an extension of 
the QuickBASIC programming environment. 
Find help on any routine with a few key¬ 
strokes or mouse clicks. Pop-up an ASCII 
chart, calculator, scan code module, box 
diagram, your own help information or 
almost any DOS program via a hot-key. 
Just $50.00! 


ProS CREENtm 

Professional Screen 
Management System 

ProScreen is a full-featured screen gener¬ 
ator/editor that will save you more design 
and coding time than you ever thought 
possible. ProScreen treats screens like a 
word processor treats text to provide com¬ 
plete control over characters, colors, and 
placement. Design input screens with up to 
130 fields and 19 pre-defined and 2 user- 
defined masks. Use ProBas or the includ¬ 
ed BASIC/Assembler subroutines to access 
the screens. No kludgy code generators 
here! Comes with subroutine source, exten¬ 
sive on-line help, and a 285 page manual. 
Just $99.00! 

4m. 

ProMath 

ProMath is a collection of over 150 high- 
level routines that provide mathematical 
functions and operations for programmers 
who often work in mathematics, science, 
or engineering. Complex variables, real and 
complex matrices, real and complex trigo¬ 
nometric and hyperbolic functions and their 
inverses, solution of linear equations, in¬ 
tegration, differential equations, Fast 
Fourier transforms and many other useful 
routines are provided. 

For years Fortran has been the language of 
choice for scientific and engineering ap¬ 
plications, but it lacks many of the useful 
features of QuickBASIC. ProMath con¬ 
tains most of the Fortran mathematical and 
numeric functions and allows you to easily 
translate Fortran code to BASIC or write 
new programs in BASIC while retaining For¬ 
tran’s numerical prowess. 

The ProMath manual is over 200 pages 
and provides a complete description of 
each routine, including any algorithm and 
the mathematical formula the routine uses, 
shown in standard notation. For Quick¬ 
BASIC 4 and BASCOM 6 only. Just $99.00! 
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The ToolKit is a collection of assembly 
and BASIC modules that use the ProBas 
library to save you even more hours of grunt 
work. Why spend hundreds of hours re¬ 
inventing the wheel when you can just plug 
in ToolKit modules like: 

• Menu Generators 

• Fast B-tree indexing 

• Mini-editor with word-wrap 

• Patch .EXE files 

• Protected storage areas 

• Julian date routines 

The ToolKit also includes clock, calendar, 
windowing, BCD math routines and much 
more, complete with BASIC source code 
and a comprehensive manual. The ProBas 
ToolKit adds capabilities and helps con¬ 
serve your most valuable asset of all-time! 
Requires ProBas . Just $99.00! 


ProBas™ 

TeleComm ToolKit 

The ProBas TeleComm ToolKit is a col¬ 
lection of high-level communications 
modules that you plug into your code to pro¬ 
vide popular file transfer protocols, terminal 
emulations, login scripts and baud rates up 
to 115,200 baud. You get: 

• Xmodem/Modem7/Xmodem-1 k 

• Ymodem (single and batch) 

• CRC-16 and Checksum 

• VT52, VT100, ANSI BBS etc. 

• Auto Dialer & data base 

• Documented BASIC source 

Why use clumsy SHELLS to complex 
terminal programs when you can plug 
just the communications routines you 
need into your code? Implement just 
the features and commands you want. 
Requires ProBas. Just $75.00! 


Our thirty day, money-back guarantee assures 
you the highest quality and our technical sup¬ 
port staff is always ready to help. Try our BBS 
at (301) 953-7738 or give us a call at: 



HfiMMERLY 

_ COMPUTER SERVICES, INC. 

8008 SANDY SPRING ROAD • LAUREL, MD 20707 

(800) 343-7484 

INT’L. ORDERS: (301) 953-2191 FAX: (301) 725-8147 


Add $5.00 per item ($8.00 Canada) for shipping per order. 
Europe: $39.00 for 1 st item plus $5.00 for each additional 
item. Visa, M/C, C.O.D. (US Only) checks and approved 
POs accepted, trademarks ProBas, ProRef, ProScreen 
ProMath: Hammerly Computer Services, Inc. Quick¬ 
BASIC, BASCOM: Microsoft Corp. 





How to match the best front end 
with the best back end. 


You’ve invested in the best hardware, 
operating system and database products. 
You have a staff of programmers ready to 
go. But to build great looking applica¬ 
tions with the sophisticated features 
today’s users demand, you need a power¬ 
ful front end development tool—-JAM™ 
JA M, the mos t advanced user interface 
management 
system on the 
market, does 
it all—from 
prototyping to 
implementation. 
And, because 
Create colorful screens and it works with 
nested windows easily. ^ database 

or file manager, you get the best front 
end and the best back end. 

JAM is hardware independent, so it 
isn’t limited to one computer, database or 
operating system. In fact, JAM runs on 
everything from PC’s to super-minis, 
works under 7 operating systems and 
provides access to a host of database 
products. Using JAM you can create a 
consistent user interface across multiple 
systems and hardware platforms. 



► JAM works under the following operating systems: 

• UNIX® • VMS® • RMX™ 

• MS-DOS® • XENIX® • VOS™ 

•AOS /VS™ ^ 


JAM makes it easier than ever to design 
and revise complex applications. Using 
features like context-sensitive help, proce¬ 
dural command language (JPL), shifting 
and scrolling fields, extensive data valida¬ 
tions, on-line testing, and a variety of 
visual attributes, you’ll be amazed how 
quickly your applications spring to life. 

JAM is fast, as well as flexible. Develop¬ 
ment time is reduced significantly thanks 
to JAM’s powerful screen drawing utili¬ 
ties and comprehensive library of sub¬ 
routines. You can easily create and link 
together screens, windows, and menus to 
develop an application shell. Then simply 
attach the processing routines, and your 
application is complete. 


JAM 


Plus, if your back end is an SQL-com¬ 
patible relational database like Oracle® 
SQLbase,® Informix® or Britton Lee™ 
you’ll really appreciate JAM/DBz, 
JAM’s optional database interface. With 
JAM/DBz, you can develop entire appli¬ 
cations using only industry-standard 
SQL state¬ 
ments and 
JAM’s author¬ 
ing tools. 

So if you’re 
programming 
in a 3GL 
like C or 
FORTRAN, 
follow the lead of the many Fortune 1000 
companies who have already discovered 
JAM. 

JAM from JYACC. It gives you the 



Use SQL to retrieve 
and display data. 


best at both ends. 


Call for more information about 


JAM and our 
demo diskette. 


800 - 458-3313 


JYACC, Inc. 

116 John Street 
New York, NY 10038 


JWCC 


212-267-7722 FAX No. 212-608-6753 


JYACC Application Manager. The Composerfor Sophisticated Applications. 
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NEW DIRECTIONS 


TABLE 1: FASTboard/386 Benchmark Comparison 


AST AST COMPAQ 

FASTBOARD/386 PREMIUM/286 DESKPRO 386 


EQUIPMENT 


ROM BIOS date 

N/A 

08/07/87 

04/27/87 

Processor speed (MHz) 

16 

10 

16 

Coprocessor speed (MHz) 

16 

8 

16 

Base memory size 

4MB 

640KB 

1MB 

Video controller 

16-bit VGA 

16-bit VGA 

16-bit VGC 

Hard-disk size (MB) 

30 

30 

40 

HLTEXT (text scrolling) 




BIOS 

8.79 

00 

T—1 

K 

4.34 (49) 

DOS 

17.14 

17.08 (99) 

5.71 (33) 

C library 

10.98 

8.57 (78) 

4.56 (41) 

Windowed 

6.48 

5.32 (82) 

2.47 (38) 

Total 

43.40 

38.40 (88) 

17.08 (39) 

HLWINDOW (window/scrolling) 




Total 

9.23 

7.36 (79) 

3.51 (38) 

HLGRAPH (16-color graphics) 




400 small areas 

4.28 

6.26 (146) 

3.84 (89) 

100 large areas 

3.02 

3.79 (125) 

2.63 (87) 

400 small ellipses 

4.06 

10.32 (254) 

4.56 (112) 

200 large ellipses 

3.79 

9.67 (255) 

4.23 (111) 

4,000 short lines 

3.35 

6.42 (191) 

3.46 (103) 

2,000 long lines 

3.13 

5.76 (184) 

3.13 (100) 

General graphs 

0.76 

1.53 (200) 

0.76 (100) 

Total 

22.41 

43.79 (195) 

22.63 (100) 

HLSORT (CPU/Memory) 




Data generation 

0.87 

1.97 (225) 

0.87 (100) 

Memory sort 

9.34 

22.80 (244) 

10.98 (117) 

Total 

10.21 

24.78 (242) 

11.86 (116) 

HLFLOAT (Fast Fourier Transform) 




Forward 

4.17 

14.28 (342) 

4.39 (105) 

Reverse 

4.23 

13-90 (328) 

4.45 (105) 

Total 

8.40 

28.18 (335) 

8.84 (105) 

HLDISK (with disk cache) ^ 




Data file creation 

3.62 

3.24 (89) 

3.18 (87) 

Index file creation 

24.01 

46.75 (194) 

20.32 (84) 

First report generation 

9.61 

11.31 (117) 

1.48 (15) 

Data reorganization 

13.40 

15.65 (116) 

3.73 (27) 

Second report generation 

3.29 

3.40 (103) 

1.09 (33) 

Total 

54.01 

80.43 (148) 

29.83 (55) 


All times are in seconds, converted from 18.2-Hz timer ticks; therefore, total displayed is not always 
the exact sum of the individual results displayed. 

° Figures in parentheses represent relative performance expressed as a percentage compared with 
the AST FASTboard/386. 

h The 256KB extended memory disk cache was implemented using vendor-supplied software. 


An AST Premium/286 with a FASTboard/386 installed performs as much as three 
times faster than a Premium/286 alone. Except in disk performance, a FASTboard 
equipped Premium/286 rivals the 16-MHz Compaq Deskpro 386 in performance. 


The basic FASTboard/386 comes 
with a 16-MHz 386 processor and 1MB 
of memory. It has a socket for the ad¬ 
dition of an 80387 coprocessor; an 
adapter is provided to support less 
costly 8- and 10-MHz 80287 coproces¬ 
sors. Access to RAM is speeded up with 
64KB of 43-nanosecond (ns) static- 
cache memory. The FASTboard/386 lists 
for $1,995, or about $100 more than an 


equivalently configured Intel Inboard/ 
386 for an AT. 

An optional piggyback board for 
$1,995 comes with 4MB of 100-ns RAM. 
The board also includes sockets that 
allow another 4MB of RAM to be in¬ 
stalled. The maximum memory configu¬ 
ration is thus 9MB, or three times 
larger than the one Intel’s Inboard/386 
currently supports. This large memory 


capability is extremely important for 
those wishing to use OS/2 or a 386 
control program such as Microsoft Win¬ 
dows/386 or Quarterdeck’s DESQview. 

A member of the PC Tech Journal 
staff installed a FASTboard/386 in a Pre¬ 
mium/286 and has been using it daily 
for several months. Installation is easier 
than for most add-in accelerator boards 
because you do not have to remove or 
resocket the 286 processor chip or in¬ 
stall a cable. The FASTboard/386 simply 
slides into one of the two available 
FASTslots on the Premium/286. 

The FASTboard software is neces¬ 
sary because an upgraded Premium/286 
has both the original 286 processor 
and the added 386 processor running. 
Some I/O operations are handled by 
the 286, a benefit not offered by other 
386 upgrade products. In addition, die 
software redirects ROM BIOS calls to 
its 32-bit memory, thus improving 
BIOS performance. Software also pro¬ 
vides EMS (versions 3.2 and 4.0) and 
enhanced EMS emulations. 

The PC Tech Journal system 
benchmarks show that the performance 
of an upgraded system is mixed, mostly 
because of the cooperative processing 
arrangement. In the key area of CPU¬ 
intensive operations, however, the 
FASTboard/386 turns in excellent re¬ 
sults, yielding at least 2.5 times the per¬ 
formance of the Premium/286 itself 
(see table 1). Graphics performance 
improves by a factor of two with the 
FASTboard/386, and disk performance 
is about 50 percent faster—a good re¬ 
sult considering that the hard-disk 
drive and its controller are not affected 
by the upgrade. 

Text operation, on the other hand, 
slows down by 10 to 20 percent. This 
is a case in which the cooperative pro¬ 
cessing model breaks down; in effect, 
the system has to do more work to 
write text to the screen in comparison 
to a single-processor system. 

PC Tech Journal's FASTboard/386 
performs flawlessly. The machine in 
which it is installed is on a network 
and regularly runs a wide range of 
business and graphics software. The 
system’s user has noticed and appreci¬ 
ated the dramatic increase in perfor¬ 
mance. Although the FASTboard/386 
has been a long time coming, it has 
fulfilled the promises made by AST and 
turned the Premium/286 into an even 
more desirable choice among 286- 
based systems. I iiiirnimi & 


Will Fcistie is the editorial director and 
founding editor of PC Tech Journal. 
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The latest in hardware, software, 
and technology for systems 
developers and integrators. 





SYSTEMS 

A small-footprint microcomputer using 
the 16-MHz Intel 80386SX has been 
announced by Everex Systems. Stan¬ 
dard features of the STEP386is include 
1MB of main memory (expandable to 
4MB on the system board), six 16-bit 
and two 8-bit expansion slots, a 1.2MB 



STEP386is PC from Everex Systems 


5.25-inch diskette drive, and a high¬ 
speed diskette/hard-disk controller that 
allows a 1:1 interleave and supports 
two hard-disk drives. A front-access 
panel includes an eight-character alpha¬ 
numeric display that continuously up¬ 
dates system and drive status. $3,299. 
Everex Systems Inc., 48431 Milmont 
Drive, Fremont, CA 94538; 
800/356-4283 

CIRCLE 304 ON READER SERVICE CARD 

NEC Home Electronics (U.SA.) has 

unveiled three battery-powered laptops. 
The 4.4-pound UltraLite is driven by 
an NEC V-30 processor that runs at 9.83 
MHz. Features include 640KB of RAM, 
an internal 2,400-bps modem, a 9.3- 
inch backlit blue-on-white screen that 
supports both text and graphics at a 
CGA-level resolution, a 1MB or 2MB 
silicon disk (9-ms access time), and a 
built-in battery with more than two 
hours of life. ROM cards augment the 
capacity of the silicon (non-volatile 


RAM) disk. An optional portable 
1.44MB 3.5-inch diskette drive is avail¬ 
able. 1MB, $2,999; 2MB, $3,699. 

NEC also announced the release of 
the ProSpeed 286, a 14-pound, bat¬ 
tery-powered laptop running at 16 MHz 
on an 80C286. The ProSpeed 286 is 
equipped with NEC’s MonoGraph com¬ 
pensated twisted nematic (CTN) display 
and provides EGA resolution on a 
black-and-white screen; VGA capability 
is provided by an external monitor 
connector. Standard features include 
1MB of RAM (expandable to 5MB); a 
1.44MB or 720KB 3.5-inch diskette 
drive; three internal slots for a mem¬ 
ory-expansion board, internal modem, 
and a general-purpose expansion 
chassis; and a 20MB, 40MB, or 100MB 
hard-disk drive. Prices start at $4,999. 

A 16-MHz, 80386-based battery- 
operated laptop from NEC features 
modularity with its one-touch docking 
station concept. ProSpeed 386 is de¬ 
tachable from its AC power source for 
travel and attaches for expansion and 
peripheral capabilities. It comes with 
2MB of 32-bit 100-ns memory (expand¬ 
able to 10MB in the portable unit and 
system maximum of 15MB). The NEC 



Tlx 4-pound UltraLite laptop from NEC 


Expansion/3 system has three expan¬ 
sion slots: one for general-purpose use, 
another for expanded memory, and a 
third for a built-in, 2,400-bps modem. 
The display uses CTN technology, with 
cold-cathode, fluorescent-tube back¬ 


GridCase 1535 EXP laptop 

lighting, and supports EGA and CGA 
for the LCD screen, with VGA support 
built in for external monitors. Prices 
start at $7,699. 

NEC Home Electronics (U.S.A.) Inc., 
1255 Michael Drive, Wood Dale, IL 
60191; 800/632-7638; 312/860-9500 
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A battery-powered, Intel 80386-based 
laptop has been introduced by Grid 
Systems. The GridCase 1535 EXP 
features a snap-on, snap-off tray that 
provides two 8/16-bit expansion slots 
for add-on boards. The 16-pound Grid- 
Case 1535 EXP operates at 12.5 MHz 
and includes a 40MB hard-disk drive, 
1MB of RAM, and a 10-inch, 640-by-400 
pixel, high-contrast backlit LCD screen. 
Options include a gas-plasma display, 
2,400/1,200/300-bps internal modem, an 
80387, and a-maximum of 4MB of addi¬ 
tional RAM. $7,495. 

Grid Systems Corporation, 47211 
Lakeview Blvd., Fremont, CA 94538; 
800/222-4743; 415/656-4700 

CIRCLE 303 ON READER SERVICE CARD 

An 18.7-pound, 20-MHz 80386-based 
portable computer has been an¬ 
nounced by Toshiba America. The 
T5200 features a 640-by-480 pixel reso¬ 
lution, VGA-compatible, gas-plasma 
screen that supports 16 gray scales. The 
screen can be detached, allowing the 
T5200 to use an external VGA color 
monitor. The T5200, measuring 14.6 
inches wide, 3.9 inches high, and 15.6 
inches deep, can house one full-length, 
16-bit expansion board and one half- 
length, 8- or 16-bit expansion board. 
Standard interfaces include a VGA color 
monitor port, two 9-pin RS-232C serial 
ports, and a port that can be used with 
a parallel printer or an external 5.25- 
inch diskette drive. Other standard fea¬ 
tures of the T5200 include 2MB of RAM 
(expandable to 8MB without using a 
slot), 32KB of high-speed SRAM cache 
with an 82385 cache controller, support 
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IGC’s VM/386 Multiuser 3Com’s 80286-based 3Station/2E workstation 


for an 80387 math coprocessor, and a 

I. 44MB 3.3-inch diskette drive. MS-OS/2 
will be available as an option. 40MB, 
$9,499; 100MB, $10,999. 

Also announced by Toshiba is the 

II. 6-pound, 80C286-based, battery- 
powered T1600. The T1600 runs at 12 
MHz with 1MB of RAM (expandable to 
3MB). It has an on-board 20MB hard- 



Toshiba’s battery-powered T1600 portable computer 


disk drive with a 27-ms access time and 
a built-in 1.44MB 3.5-inch diskette 
drive. The T1600 includes a detachable, 
backlit, supertwist EGA screen that fea¬ 
tures 80-character-by-2 3-line text and 
640-by-400 pixel graphics and supports 
16 gray scales. The laptop is designed 
with enough space to add a second 
removable battery pack. Batteries can 
be recharged in the unit or by using 
an optional three-pack external battery 
recharger. $4,999. 

Toshiba America Inc., Information 
Systems Division, 9740 Irvine Blvd., 
Irvine, CA 92718; 800/457-7777; 
714/583-3000 
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CONNECTIONS 

VM/386 Multiuser, a system that al¬ 
lows one 80386-based system to act as 
a host for as many as eight PC-compati¬ 
ble terminals, has been unveiled by 


IGC. PCs and attached terminals run¬ 
ning VM/386 Multiuser can be con¬ 
nected to a network and access the net¬ 
work data and applications without 
another file server or additional con¬ 
nections. The number of tasks that can 
run concurrently is determined by the 
amount of memory in the host com¬ 
puter and also the application’s re¬ 
quirements. Data integrity is main¬ 
tained through file-locking for multi¬ 
user applications. 

Each user has a copy of DOS, 
AUTOEXEC.BAT, and CONFIG.SYS files 
and can have TSR programs. If an ap¬ 
plication crashes, the user can reboot 
die nodes without affecting the other 
active users or the host. Nodes may be 
up to 1,000 feet from the host with an 
in-line modem. Mice are supported on 
the graphics nodes. As much as 640KB 
of RAM, plus optional extended or ex¬ 
panded memory is offered. $895. 

IGC, 4800 Great America Parkway, 
Santa Clara, CA 95054-1221; 
800/458-9108; 408/986-8373 
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A 10-MHz, 80286-based LAN worksta¬ 
tion, designed for use on a LAN that 
runs 3+ and 3+Open network operat¬ 
ing systems, has been launched by 
3Com. The 3Station/2E design fea¬ 
tures 16-color enhanced VGA in both 
standard mode (640-by-600 pixels) and 
high-resolution mode (800-by-600 pix¬ 
els). It provides Systems Network Ar¬ 
chitecture (SNA), transport control pro- 
tocol/internet protocol (TCP/IP), and 
asynchronous host connectivity with 
3Com’s Maxess SNA Gateway, PCS/TCP, 
and PCS/NS software products. Standard 
features include 1MB of RAM (expand¬ 
able to 5MB), a built-in Ethernet con¬ 
nection, and a socket for an Intel 
80287. With keyboard, $2,495. 

3Com Corporation, 3165 Kifer Road, 
Santa Clara, CA 95052-8145; 
800/638-3266; 408/562-6400 
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A group of backup systems designed 
for LANs and ranging in capacity from 
400MB to 1.2GB is available from 
Advanced Digital Information. The 
LANbacker systems use an automatic 
changer device that controls a maga¬ 
zine of 10 DC 2000 cartridges with tape 
drives, ranging in capacity from 40MB 
to 120MB. The drive features 100- 
percent tape interchange, guaranteed 
by the use of a patented method that 
aligns the tape drive both mechanically 
and electrically to each cartridge. Pre¬ 
vention of unrecoverable data on tape 
is made possible by using 3M’s pat¬ 
ented X/OR error correction code and 



LANBacker 8000 backup system 


the patented ferrite head that lasts 20 
times longer than metal-head technol¬ 
ogy. The LANbacker systems use SCSI 
bus protocols, allowing as many as 
seven systems to be connected in par¬ 
allel, providing for a total system capac¬ 
ity of 8.4GB. $7,995. 

Advanced Digital Information 
Corporation, 14737 N.E. 87th Street, 
Redmond, WA 98052; 800/336-1233; 
206/881-8004 
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The Personal Computer Enhancement 
Operation (PCEO) of Intel has an¬ 
nounced its entry into the graphics 
marketplace with Visual Edge, an HP 
LaserJet Series II printing-enhancement 
system that consists of a PC half-card, 
printer adapter board, cable, and soft¬ 
ware. Visual Edge brings photographic- 
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quality halftone reproductions to a 
range of applications and improves 
LaserJet II resolution by more than 300 
percent and printing speed by between 
200 and 600 percent. 

It is not a PostScript product; the 
Visual Edge system is based on a new 
Intel software programming specifica¬ 
tion—the image processing interface 
(IPI). This allows the system to accept 
gray-scale photographic image data 
from graphics applications and to turn 
them into halftones with a resolution of 
as many as 100 lines per inch, while 
maintaining complex levels of gray¬ 
scaling. Intel bundles the system with 
its EMS graphics manager, allowing 
users to employ their Above Board 
expanded memory as dynamic graphics 
printer memory. $693. 

Intel Corporation , Personal Computer 
Enhancement Operation, Mail Stop 
C03-07, 5200 N.E. Elam Young Park¬ 
way, Hillsboro, OR 97124-6497; 
800/538-3373 
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Alloy Computer Products has re¬ 
leased a second-generation multiuser, 
DOS-based system. 386/MultiWare 
runs both standard DOS applications 
and multiuser software and creates a 
multitasking environment, which en¬ 
ables each user to perform as many as 
eight tasks simultaneously. The 80386- 
based system enables a workgroup to 
share data and files, using terminals as 
their workstations. 

Components of 386/MultiWare in¬ 
clude NX386 operating system software 
and two intelligent multiport cards: the 
IMP2 and IMP8. The IMP2 provides 
ports for two users; the IMP8, connect¬ 
ing to an external terminal array panel 
(TAP), provides ports for eight termi¬ 
nals and an additional eight COM ports. 
Each IMP card has its own processor 
and RAM. The first product release sup¬ 
ports a maximum of 21 users with two 
IMP2 and two IMP8 cards installed. 


386/MultiWare will be available in 
the second quarter of 1989 in a variety 
of configurations—from a software- 
only, single-user multitasking capability 
to a 21-user system. $393 to $5,775 
(386 PC and terminals not included). 
Three-user package, which includes 
two IBM 3151 terminals, $2,480. 

Alloy Computer Products Inc., 100 
Pennsylvania Avenue, Framingham, 

MA 01701; 800/451-8753; 
617/875-6100 
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The family of intelligent ARCnet hubs 
from Thomas-Conrad is designed to 
provide ARCnet networks with on-line 
diagnostic capabilities. Smart Hubs 
feature the ability to enable or disable 
individual ports from the hub, a read¬ 
ing of the status of each port on the 
hub, and a count of reconfiguration at¬ 
tempts by port. Smart Hubs are avail- 



Srnart Hub from Voornas-Conrad 

able in a variety of configurations, in¬ 
cluding capacities of 8 to 64 ports, with 
terminations for twisted-pair, coaxial, 
and fiber-optic cable. Both 19-inch 
rack-mounted and stand-alone configu¬ 
rations are available for use in either 
120 VAC/60-Hz or 240 VAC/50-Hz envi¬ 
ronments. 8-port unit, from $895. 
Thomas-Conrad Corporation, 8403 
Cross Park Drive, Building One/C, 
Austin, TX 78754; 800/332-8683 
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A powerful scripting and tasking com¬ 
munications language for automated 
file transfers, printing, and execution of 


programs and DOS commands is avail¬ 
able from Triton Technologies. Fea¬ 
tures of session/xl include support of 
conditional statements, sophisticated 
error checking, powerful command-line 
arguments, and variables for PC-to-PC 
communications tasks and operations. 
session/xl’s command-processing capa¬ 
bilities allow custom sessions to be 
created and automated between PCs. 
Transmission rates from 300 to 38,400 
bps are supported. $225. 

Triton Technologies Inc., 200 Middlesex 
Essex Turnpike, Iselin, NJ 08830; 
201/855-9440 
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An enhanced version of Corvus Sys¬ 
tems’ distributed LAN operating system 
software for ARCnet, Ethernet, Token- 
Ring, NETBIOS, and Corvus’s own 
Omninet has been released. Version 
2.0 of PC/NOS provides true distrib¬ 
uted resource sharing, eliminating the 
need for a centralized file server and 
providing the capability to access all 
the resources on the network equally. 
Features include integrated asynchro¬ 
nous communications software, en¬ 
hanced print spooling, and network- 
management capabilities. $695. 

Corvus Systems Inc., 160 Great Oaks 
Blvd., San Jose, CA 95119-1347; 
408/281-4100 

CIRCLE 347 ON READER SERVICE CARD 

A protocol-conversion device from 
Modems Plus allows IBM PC/XT and 
PC/AT compatibles to communicate 
with any compatible front-end proces¬ 
sor in three modes. In 3770 Systems 
Network Architecture (SNA) and syn¬ 
chronous data link control (SDLC) 
batch mode, MicroSNAP provides 
3776/3777 workstation emulation, 
printer emulation, concurrent DOS and 
3770 sessions, and bidirectional file 
transfer. 

In 2780/3780 bisynchronous com¬ 
munications (BSC), remote job entry 
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Software Developers 



The Activator - Natural Selection 
For Software Protection 


Inventor and entrepreneur 
Dick Erett explains how 
"The Activator" provides 
sane protection for your in- 
' W ym tellectual property . 

«T n any industry, just as in nature, the 
X process of natural selection raises one 
solution above another. Natural selection is 
the most elegant of engineers. 

In the area of software protection The 
Block has been selected by the market¬ 
place as the solution that works. Over 
500,000 packages are protected by our 
device. 

For the past 4 years our philosophy has 
been; ‘ You have the right and obligation to 
protect your intellectual property .’ 

A New Ethic For Software 
Protection 

In allowing end-users unlimited copies 
of a software package and uninhibited hard 
disk and LAN operation, The Block has 
created a new ethic for software protec¬ 
tion. 



By removing protection from the 
magnetic media we remove the constraints 
that have plagued legitimate users. 

They simply attach our key to the 
parallel port and forget it. It is totally 
transparent, but the software will not run 
without it. 

A New Technology For 
Software Protection 

Our newest model, The Activator, builds 
on our current patented design, and 
establishes an unprecedented class of 
software protection. 

We have migrated and enhanced the 
circuitry of The Block to an ASIC (Appli¬ 
cation-Specific Integrated Circuit) 
imbedded in The Activator. 

This greatly improves speed and 
performance, while reducing overall size. 
Data protection can also be provided. 

Programmable Option 

The Activator allows the software 
developer the option to program serial 
numbers, versions, or other pertinent data 
known only to the developer, into the 
circuit, and access it from the program. 

Once you program your part of the 
chip, even we have no way to access 
your information. 

The ASIC makes emulation of the device 


virtually impossible. It also presents 
an astronomical number of access 
combinations. 

Full 100% Disclosure 

Since The Activator is protected by our 
patent we fully disclose how it works. 
Once you understand it, endless methods 
of protection become evident. 

Just as no two 
snowflakes are the 
same, no two im¬ 
plementations of 
The Activator 
are identical. 

And like the 
snowflake the 
simplicity of 

The Activator is its greatest beauty. 



We never cramp your programming style 
or ingenuity. Make it as simple or compli¬ 
cated as you desire. 


Let us help safeguard what's rightfully 
yours. Please call today for additional 
information or a demo unit. It's only 
natural to protect your software .” 


1-800-333-0407 ext.102 

In Connecticut 203-329-8870 
Fax 203-329-7428 



oftware 

ecurity inc. 


870 High Ridge Road 
Stamford, CT 06905 


Unlimited Copies* Programmable • No Batteries • Small Size* Fast • Patented • Data Protection 











QNX'DELIVERS QNX delivers the speed 
of a dedicated real-time executive as 
well as multi-tasking, integrated net¬ 
working and a multi-user development 
environment as rich and powerful 
as UNIX. 

SPEED The tightly coded QNX kernel 
performs 3200 task switches/second 
on an AT, with full pre-emptive 
prioritized scheduling. 

TASK COMMUNICATION QNX is 

based on a message-passing archi 
tecture, radically more innovative than 
PC-DOS, UNIX, or OS/2. User tasks 
and system tasks use the same 
messaging interface. This results in 
a single unified environment. 


INTEGRATED NETWORKING On 

the QNX network, any task can send 
messages to any other task anywhere 
on the network. This direct communi¬ 
cation is not available on other net¬ 
works. The resultant “feel” of the QNX 
network is that of a homogeneous, 
tightly connected array of computers, 
rather than a collection of computing 
islands strung together on a network 
with comparatively limited functionality. 

DEVELOPMENT ENVIRONMENT 

QNX comes with a rich set of utilities 
including a powerful full-screen editor, 
C compiler, symbolic debugger and 
multiple full-screen windows. 

RUNTIME ENVIRONMENT QNX archi¬ 
tecture is modular not monolithic. The 


system consists of a set of tasks that 
provide services. Software developers 
can easily write tasks that add services 
to suit their specific application needs. 

It is straightforward to write tasks that 
interface to hardware through interrupts, 
I/O ports, DMA and dual-ported memory. 

TECHNICAL SUPPORT Technical 
support is provided free of charge, and 
updates can be downloaded 24 hours/ 
day from our online BBS. 

QNX is now installed at over 75,000 
sites in North America and Europe for 
manufacturing, process control, process 
monitoring, point-of-sale and many 
other applications. 

Eliminate compromises in your real¬ 
time applications. Call for details today. 



THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 

THE HP VECTRA, AND COMPATIBLES. 


Multi-User 10 (32) serial terminals per PC (AT). 
Multi-Tasking 64 (150) tasks per PC (AT). 
Networking 2.5 Megabit token passing. 

255 PC’s and/or AT’s per network. 
10,000 tasks per network. 
Thousands of users per network. 
3,200 task switches/sec (AT). 

Fast intertask communication 
between tasks on any machine. 


Real Time 
Message 
Passing 


C Compiler 
Flexibility 


PC-DOS 

Cost 


Standard Kernighan and Ritchie. 

Single PC, networked PC’s, 
single PC with terminals, 
networked PC’s with terminals. 
No central servers. Full sharing 
of disks, devices and CPU’s. 

PC-DOS runs as a QNX task. 

From US $450. 

Runtime pricing available. 


For further information or a free demonstration 
diskette, please telephone (613) 591-0931. 


Quantum Software Systems Ltd. • Kanata South Business Park • 175 Terrence Matthews Crescent • Kanata, Ontario, Canada • K2M1W8 


QNX is a registered trademark of Quantum Software Systems Ltd. 

UNIX is a registered trademark of AT & T Bell Labs. IBM. PC, AT. XT and PS/2, PC-DOS and OS/2 are trademarks of International Business Machines. HP and Vectra are registered trademarks of Hewlett-Packard Company. 
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Digital’s NetCommander 10G subLAN 


Cypress/2 Token-Ring board from Lantana 

(RJE) mode, it provides 2780 BSC emu¬ 
lation, printer emulation, concurrent 
DOS and BSC sessions, and bidirec¬ 
tional file transfer. In 3270 SNA/SDLC 
mode, it provides 3274 printer emula¬ 
tion and concurrent DOS, printer, and 
terminal sessions. 

The MicroSNAP consists of a full- 
size board with 236KB of memory, a 
built-in microprocessor for handling 
the protocol-conversion tasks, and a 
menu-driven software program that al¬ 
lows emulation to be changed on the 
board rather than on the PC. With all 
three emulation modes, software, and 
hardware, $993; stand-alone version, 
$1,395. Quantity discounts are available 
with two or more units. 

Modems Phis Inc., 3180A Presidential 
Drive, Atlanta, GA 30340; 

404/458-2232 

CIRCLE 308 ON READER SERVICE CARD 

An array of IBM PS/2 Micro Channel 
network controllers from Lantana 
Technology has been introduced for 
major LAN topologies. The Cypress/2 
is a Token-Ring board that supports the 
bus arbitration capabilities of the Micro 
Channel and may be configured as a 
bus master controller. Cypress/2 offers 
three optional plug-in modules: a 
128KB RAM piggyback board that incor¬ 
porates a loadable IEEE 802.2 logical 
link control (LLC); an IEEE 802.5- 
compatible controller; and a 32KB 
EPROM module that incorporates LLC. 

Also from Lantana, Tamarix/2 is 
an Ethernet board that features a 10- 
Mbps transfer rate, a built-in internal 
transceiver, a BNC connector for thin 
(50-ohms) cable, and an external trans¬ 
ceiver port for thick cable. 

Aster/2 is an ARCnet board that 
features a 2.5-Mbps transfer rate, an 
on-board 2KB memory buffer, and a 
user-selectable node number. The 
Aster/2 board may be automatically 
configured via software, and features 
a 16KB EPROM socket for optional 


remote-program load (RPL). An active 
hub for splitting network cable and 
workstations over long distances in 
smaller networks and departmental 
cabling, as well as a passive hub for 
limited distances are available. 
Cypress/2, $795; Tamarix/2, $549; 
Aster/2, $525. 

Ijzntana Technology Inc. 4393 
Viewridge Avenue, Suite A, San Diego, 
CA 92123; 619/565-6400 

CIRCLE 346 ON READER SERVICE CARD 

A sub-local area network (subLAN), 
announced by Digital Products, has a 
micro-mainframe gateway that allows 
IBM mainframe and PC users to share 
an asynchronous departmental printer. 
The NetCommander 10G emulates 
IBM 3287 and 3276 printers, enabling 
direct distributed access from IBM 
3174, 3274, and 3276 mainframes to a 
departmental laser printer. This printer, 
while available to the mainframe, can 
also be shared by as many as nine PCs 
on die network. The NetCommander 
allows users to share files among PCs. 

The product includes a 3287 SNA 
printer-protocol converter, which con¬ 
nects the subLAN to an IBM host via an 
IBM 3287 coaxial input port. The Type 
A coaxial port is compatible with all 
IBM 3174, 3274, and 3276 models and 
configurations. The NetCommander 
10G subLAN has eight serial and two 
parallel ports. It supports both LU1 and 
LU3 operating modes. Menu-only access 
to the printer guarantees configuration 
security. Prices from $2,495 to $3,795, 
depending on buffer size. 

Digital Products Inc., 108 Water Street, 
Watertown, MA 02172; 800/243-2333; 
617/924-1680 

CIRCLE 344 ON READER SERVICE CARD 

An agreement has been reached be¬ 
tween interlan and Grid Systems to 
supply a custom IEEE 802.3 data-link 
controller for Grid’s GridCase 1500 
Series portable computers. The Grid 


Ethernet Network Expansion Car¬ 
tridge Model 34014 can be config¬ 
ured with either 8KB or 16KB of on¬ 
board RAM, with an access to a variety 
of network operating systems, such as 
3Com 3+, Novell NetWare, Banyan 
vines, PC NFS, and PC/TCP. Based on 
the Intel 82586 LAN controller, the 
Model 34014 cartridge features on¬ 
board diagnostics and packet buffering 
for both receive and transmit. The car¬ 
tridge also contains an attachment unit 
interface (AUI) connection for external 
transceivers. $595. 
interlan Inc., 155 Swanson Road, 
Boxborough, MA 01719; 508/263-9929 
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Grid Systems Corporation, 47211 
Lakeview Blvd., Fremont, CA 94538; 
800/222-4743; 415/656-4700 

CIRCLE 315 ON READER SERVICE CARD 

An enhanced version of RabbitSTATiON 
Remote, a connection to mainframes 
for the IBM PC, PS/2, and compatibles 
has been developed by Rabbit Soft¬ 
ware. Release 4.0 of RabbitSTATiON 
Remote enables a single workstation to 
access mainframe information via an 
IBM 37x5-compatible host front-end 
processor using the IBM Systems Net¬ 
work Architecture and synchronous 
data-link control (SNA/SDLC) and bisyn¬ 
chronous communications (BSC) proto¬ 
cols. RabbitSTATiON Remote supports as 
many as eight host sessions, one DOS 
session, and one notepad session con¬ 
currently. Versions for two- and four- 
host sessions are also available. 

Features include a configuration 
display utility; customer information 
control system (CICS) IND$FILE file- 
transfer support; a presentation 
space/application program interface 
(PS/API); High-level Language 
Application Program Interface (HLLAPI) 
3.0 and a low-level interface; Rabbit- 
script, a high-level, BASIC-like language 
interpreter; and native language sup¬ 
port (NLS) for keyboards, character dis- 
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Tlje Phaser UP and Phaser CP printers from Tektronix 


Mitsubishi’s 20-inch Diamond Scan 20 L color monitor 


plays, printers, and file transfer for 
non-English languages. The package 
includes software, an adapter board 
with processor, and 512KB of memory. 
Two-host session, $595; four-host, $795; 
eight-host, $1,395; upgrade, $50. 

Rabbit Software Corporation, Great 
Valley Corporate Center, Seven Great 
Valley Parkway East, Malvern, PA 
19355; 800/722-2482; 215/647-0440 

CIRCLE 345 ON READER SERVICE CARD 

A specially configured and packaged 
MicroVAX 2000 system designed as a 
server for PCs in a workgroup, depart¬ 
ment, or small business has been re¬ 
leased by Digital Equipment Corpo¬ 
ration (DEC). The package includes 
the MicroVAX hardware platform; VMS 
5.0 operating system; VAX/VMS Services 
for MS-DOS 2.1 integrated PC software; 
version 2.1, 16 DECnet/PCSA Client 2.0 
software; licenses; PCMail; and broad¬ 
cast utility software. Optimized for 8 to 
30 PC users, PCLAN/Server 2000 Sys¬ 
tem is simple to install, configure, and 
administer and is compatible with in¬ 
dustry standards, such as OSI, DOS, 
NETBIOS, Microsoft Windows, and 
Ethernet 802.3. $18,800. 

Digital Equipment Corporation, 146 
Main Street, Maynard, MA 01754-2571; 
800/344-4825 

CIRCLE 306 ON READER SERVICE CARD 


PERIPHERALS 

An enhanced board for its Periscope I 
debugger has been added by The Per¬ 
iscope Company. The Periscope I 
Revision 3 board enables program¬ 
mers developing large applications to 
debug without using any memory in 
the lower 640KB of DOS. Its 512KB of 
write-protected RAM, which can be 
expanded to 1MB by the user, stores 
the Periscope software and all related 
debugging information, including sym¬ 
bols. The Periscope I has only a 32KB 


footprint in memory, which is ad¬ 
dressed in the system above the lower 
640KB (but in the first megabyte). For 
developers who need the hardware 
breakpoint and trace functions, the 
board can be used with Periscope III 



Periscope I Revision 3 hardware debugger 


(see “Hardware Assistance,” Marty 
Franz, this issue, p. 58). It also can be 
used in systems with both and EGA or 
VGA and an expanded-memory board 
installed, which is not possible with the 
previous version. $695. 

The Periscope Company Inc., 1197 
Peachtree Street, Plaza Level, Atlanta, 

GA 30361; 404/875-8080 

CIRCLE 316 ON READER SERVICE CARD 

A 20-inch color monitor from the Com¬ 
puter Peripherals Division of Mitsubi¬ 
shi Electronics America is available. 
The Diamond Scan 20 L is a high- 
resolution, auto-tracking color monitor 
with microprocessor-controlled digital 
scan-mode memory. It supports low- 
end resolutions of 640-by-480 pixels to 
higher resolutions of l,024-by-768 and 
l,280-by-l,024 pixels. 

A wide variety of analog graphics 
boards, including PS/2 VGA, Apple, 
RasterOps, Paradise, STB, Imagraph, 
and Number Nine, are supported. The 
digital scan-mode memory features a 
microprocessor in the monitor to auto¬ 
matically fine-tune the setting of display 
size and position (horizontally and ver¬ 
tically), for as many as 20 discrete com¬ 
binations of settings. The monitor has a 


100-MHz video bandwidth, with 30- to 
64-KHz horizontal and 50- to 90-Hz 
vertical scanning frequencies, and a 
CRT dot pitch of .31mm. Diamond Scan 
20 L, $3,650; 16-inch version, $1,94%/ 
Mitsubishi Electronics America Inc., 
Computer Peripherals Division, 991 
Knox Street, Toirance, CA 90502; 
213/515-3993 

CIRCLE 320 ON READER SERVICE CARD 

The Phaser family of color and mono¬ 
chrome PC printers has been an¬ 
nounced by Tektronix. The Phaser 
products include a 300 dots-per-inch 
thermal wax-transfer color printer, an 
11-by-17-inch monochrome laser 
printer, and a multiple-emulation lan¬ 
guage controller board that resides in 
an IBM PC/XT, PC/AT, or compatible. 

The PostScript-compatible controller 
board supports both a color and 
monochrome printer, is software con¬ 
figurable, and includes 3MB of RAM 
(expandable to 11MB with the addition 
of a piggyback board). 

The Phaser CP color printer sys¬ 
tem (including the Phaser controller 
board) produces letter-size and legal- 
size output on transparencies and 
paper, featuring 16.7 million colors. 
Printer speed is 45 seconds per copy, 

30 seconds for monochrome. $13,000. 

The Phaser LP laser printer sys¬ 
tem (including the Phaser controller 
board) produces five prints per minute 
in legal-size and eight prints per min¬ 
ute in letter-size at a 300 dots-per-inch 
resolution. $9,000. 

Tektronix Inc., Wilsonville Industiial 
Park, PO. Box 1000, Wilsonville, OR 
97070; 800/255-5434 

CIRCLE 317 ON READER SERVICE CARD 

Enhancements to the popular Hard- 
card 40, a 40MB hard-disk drive on an 
add-in board, have been added by Plus 
Development. The Hardcard 40 now 
includes PlusCache disk-caching soft¬ 
ware (in order to achieve an effective 
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WordPerfect Office gives your network 
the power of positive linking. 


Your PC network can greatly improve group productivity and 
organization - if you give it the power to do so. 

WordPerfect Office can supply that power. Its Electronic Mail 
feature lets network users exchange files, memos and phone mes¬ 
sages. And it employs password protection and other security mecha¬ 
nisms to ensure that your communications remain confidential. 

WordPerfect Office’s unique Scheduler enables anyone on the 
network to set up internal meetings, reserve conference 
rooms, or do both simply by keying in the appropriate in¬ 
formation and letting the program go to work. 

WordPerfect Office also integrates application soft¬ 
ware on a flexible “shell” menu, giving you one-keystroke 
access to any program, and letting you exchange data be¬ 
tween compatible programs in a matter of seconds. 

And WordPerfect Office features a Notebook pro- 


*8 


for PC Networks 


gram that makes it easy to create, organize and call up frequently- 
used data records. Office also provides network users with a calen¬ 
dar, file manager, macro editor, program editor and calculator. 

like any WordPerfect® product, WordPerfect Office has a 
familiar, intuitive look and feel. It can maximize the powers of com¬ 
munication - of your network and the people who use it So check 
out what our Office can do for your office. 

For more information write to WordPerfect Corp., 
1555 North Technology Way, Orem, Utah, 84057 
Or call (801)225-5000. (In Canada, call 1-800-267-2499.) 

WordPerfect 

CORPORATION 



WordPerfect is a registered trademark and WordPerfect Office is a trademark of WordPerfect Corporation. 
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"Makes good reading out of even the 
most elaborate technical descriptions.' 


“One of the most authoritative in its 
field.... The book deserves a place on 
the shelf of everyone who has ever given 
a fleeting thought to programming the 
IBM PC and compatibles.” 


BYTE 


“Advanced MS-DOS PROGRAMMING 
exemplifies how a highly technical 
book can be both informative and read¬ 
able .... Duncan’s strengths include 
a style that is at once easily read, a 
thorough coverage of the subject matter 
heretofore unknown, and the frequent 
use of examples in the form of assembly 
language programs and code frag¬ 
ments.” _ ■«,n mil—mi 


And you can bet they’ll be saying it again. ADVANCED 
MS-DOS PROGRAMMING—the preeminent source 
of MS-DOS i nformation for assembly-language and C 
programmers—has just been expanded and completely 
updated. Included is a wealth of new data and program¬ 
ming advice in several significant areas: 

■ ROM BIOS for the IBM PC, PC/AT, PS/2, and 
related peripherals including disk drives, video 
adapters, and pointing devices 

■ MS-DOS through version 4 

■ version 4 of the Lotus/Intel/Microsoft Expanded 
Memory Specification 

■ writing “well-behaved” vs “hardware-dependent” 
applications 

■ compatibility considerations for OS/2 


Ray Duncan, DOS authority and noted columnist, 
explores key programming topics including character 
devices, mass storage, memory allocation and manage¬ 
ment, and process management. In addition to his 
expert advice, he has packed his book with a healthy 
assortment of updated assembly-language and C list¬ 
ings that range from code fragments to complete 
utilities. These include a fully functional terminal- 
emulation program, a nifty DOS shell, and the frame¬ 
work for customized critical-error interrupt handlers. 

And the reference section in ADVANCED MS-DOS 
PROGRAMMING, detailing each MS-DOS function 
and interrupt, is virtually a book within a book. 

ADVANCED MS-DOS PROGRAMMING. Your 
key to fast, efficient, robust programs. <£24 95 


Microsoft Press 


Hardcore Computer Books 


Available wherever books and software are sold. 

Or order directly from Microsoft Press. 800-638-3030 (In MD, 824-7300) 8:15AM to 4:15PM (EST). 
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Block Edit File Goto Help Print Search Undo Utndou Config 


1777; ; - - — 

while (TRUK) { jn'oee ASCII Table it.il natch or error «/ 

DOS Shell 

j:gi}tsrq(keybuf,i); Run DOS Progran any length key-sequence »■' 

Macro Execution i 

if (i - it) { j Toggle Color ’ irst keypress *' 

Esssssacaasa 

>'* Check for tie lie it 1 _, 

if t*<keyhuf s= del ini Display Macros i; 

Check if displayabln char */ 

if ((xkeybuf > ’ ’) aX Ckeybuf < Ox?F)) { 
pr i ntf (":<c", *keyhuf); 

"covUmf • * xkeybuf I 

"codbifQ* 00; /* High byte 00 for chars *■' 

“codbuf - HIT; 
return(TRUE); 

y^ u t" - . ....,. ...— 

Edit source file; then press <CIRL-E> for next error, <ESC> for nenu 


QMS SrnartWriter 150 laser printer CompuVietv’s VEDIT PLUS 3 0 with pull-down memts 



access time of 28 ms) and a 16-bit 
frame (allowing it to fit in either an 
8- or 16-bit expansion slot). Both the 
Hardcard 40 and the 20MB Hardcard 
20 have an increased mean-time- 
between-failure rating of 60,000 hours 
and a two-year extended warranty. 
Hardcard 40, $995; Hardcard 20, $795- 
(Hardcard 20 owners may purchase the 
disk-caching software for $39.) 

Plus Development Corporation, 1778 
McCarthy Blvd., Milpitas, CA 95035- 
7421; 800/826-8022; 408/434-6900 
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The SrnartWriter 150 laser printer 
from QMS supports LN03, LN03 PLUS 
(which is the same as Tektronix 4014), 
and Hewlett-Packard LaserJet* emula¬ 
tions. At the heart of the SrnartWriter 
150 laser printer is a QMS-designed 
internal controller, based on a Moto¬ 
rola 68000 CPU operating at 16 MHz 
with 2.5MB of RAM and 1MB of ROM. 
The ROM is used for the emulations 
and 19 resident fonts (additional DEC 
LN03 PLUS font cartridges are available 
from QMS). Based on the 15-page-per- 
minute Ricoh 4150 print engine, the 
SrnartWriter 150 has a 15,000-page 
monthly duty cycle, dual 250-sheet 
paper bins, and 8.5-by-14-inch paper 
support. The printer can be attached to 
an Ethernet TCP/IP network via the 
QMS PrintLink controller. $6,995. 

QMS Inc., One Magnum Pass, Mobile, 
AL 36618; 205/633-4300 
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IDEAssociates has introduced an 
8MB, 32-bit Micro Channel memory- 
expansion board specifically designed 
for the IBM PS/2 Models 70 and 80. 

The IDEAmax 80 features a dynamic- 
wait-state design, which allows it to 
operate on any Model 70 or 80 re¬ 
gardless of clock speed. IDEAmax 80 
incorporates IDEAssociates’ onboard 
memory checking and diagnostic 
scheme (OMCDS). This error-checking 


feature ensures maximum reliability by 
disabling the bank of modules where 
the failure occurs, while maintaining 
access to the remaining bank. The 
board offers as much as 8MB of mem¬ 
ory using 1MB single in-line memory 
modules (SIMMs) and as much as 2MB 
using 256KB SIMMs. Both 256KB 
SIMMs and 1MB SIMMs may be mixed 
on the same board. IDEAmax 80 can 
use 80-, 85-, 100-, and 120-ns memory 
modules. IDEAmax is compatible with 
OS/2, EMS 4.0, and all software pro¬ 
grams that have been developed for 
80386 PS/2s. With 0KB, $495. 
IDEAssociates Inc., 29 Dunham Road, 
Billerica, MA 01821; 508/663-6878 

CIRCLE 318 ON READER SERVICE CARD 

A memory-enhancement board has 
been added to Boca Research’s 
bocaram family, bocaram/at plus pro¬ 
vides 80286 or 80386 system memory 
expansion for 16-bit, AT-bus computers. 
The board delivers backfilling capabili- 



Boca Research’s BOCARAM/AT PLUS board 


ties and as much as 8MB of either 
hardware EMS 4.0 or extended mem¬ 
ory. As much as 32MB of EMS 4.0 
memory is possible with four boca¬ 
ram/at plus boards, bocaram/at plus op¬ 
erates at speeds as high as 33 MHz. 

The bocaram/at plus design accepts a 
variety of RAM chip speeds, such as 
120-ns, 100-ns or 80-ns 1MB RAM chips 
through an installation program feature, 
which automatically matches the chip’s 
access speed and the computer’s bus 
speed. Boca includes a RAM-disk utility 
for high-speed disk emulation, a print- 


spooler utility, a comprehensive diag¬ 
nostics package, free technical support, 
and a two-year warranty. With 0KB, 
$225; 2MB, $995; 4MB, $1,795; 8MB, 
$3,395. 

Boca Research Inc. 6401 Congress 
Avenue, Boca Raton, FL 33487-2841; 
407/997-6227 
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SOFTWARE DEVELOPMENT 

For machines running DOS, Xenix, 

OS/2, FlexOS, and CP/M-86 operating 
systems, CompuView Products has 
announced an enhanced version of its 
vedit plus editor. Version 3.0 in¬ 
cludes pull-down menus, a multilevel 
Undo (1,000 levels), a full implementa¬ 
tion of Unix-style regular expressions, 
columnar blocks, context-sensitive help, 
and a pop-up ASCII table. As with ear¬ 
lier versions, 3 0 has no limit on file 
size or number of lines and allows the 
editing of as many as 37 files at the 
same time, in any desired number of 
windows. Comprehensive pop-up status 
displays help the user manage as many 
as 36 scratch-pad buffers. The user can 
also execute DOS commands and other 
programs from within the editor. Fully 
definable keystroke assignments allow 
the user to customize the editor. $185. 
CompuView Products Inc., 1955 
Pauline Blvd., Suite 300, Ann Arbor, 

MI 48103; 313/996-1299 

CIRCLE 326 ON READER SERVICE CARD 

A computer-aided systems engineering 
(CASE) product that produces C 
source-code and executable programs 
directly from graphics specifications has 
been introduced by syscorp Interna¬ 
tional. Using MicroSTEP’s mouse- 
driven, graphics specification environ¬ 
ment, a developer interactively creates 
a system specification with sets of de¬ 
sign tools designed to build data-flow 
diagrams, specify the data structures, 
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the West Indies in ^492. 
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not knou that the Anerican continent* 
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Poly iron’s PolyAWK toolbox Crownshield Software’s MediaBase data manager 


lay out the screens, format the reports, 
and describe the application’s computa¬ 
tions and processing logic. Elements of 
a design specification can be copied 
and stored in the data dictionary for 
use in other specifications. $5,000. 
syscorp International, 9420 Research 
Blvd., Suite 200, Austin, TX 78759; 
800/727-7837; 512/338-0591 

CIRCLE 323 ON READER SERVICE CARD 

An OS/2 version of Polytron’s pro¬ 
gramming aid PolyAWK is shipping. A 
powerful pattern-matching language for 
writing short programs to perform 
common text-manipulation tasks, Poly¬ 
AWK contains many features of the C 
programming language. Other features 
of PolyAWK include text substitution, 
definable functions, and built-in func¬ 
tions for strings, integers, and floating¬ 
point numbers. OS/2 version, $199; 

DOS version, $99; both versions, $249- 
Polytron Corporation, 1700 N.W. 167th 
Place, Beaverton, OR 97006; 
800/547-4000; 503/645-1150 

CIRCLE 324 ON READER SERVICE CARD 

An enhanced version of Microsoft’s 
QuickBASIC has begun shipping. Ver¬ 
sion 4.5 includes QB Advisor, an on¬ 
line reference system that uses hyper¬ 
text technology. Two other additions, 
QB Menus and QB Express, help first¬ 
time users become comfortable and 
productive in the QuickBASIC environ¬ 
ment. Offering the same features as 
QuickBASIC 4.0, version 4.5 includes 
a smart syntax-checking editor, rapid 
compilation at speeds as fast as 150,000 
lines per minute, and an improved 
source-level debugger with an instant- 
watch capability that displays the value 
of a variable or expression. $99; up¬ 
grade from version 4.0, $25; upgrade 
from earlier versions, $50. 

Microsoft Corporation, 16011 N.E. 36th 
Way, Box 97017, Redmond, WA 98073- 
9717; 206/882-8080 

CIRCLE 322 ON READER SERVICE CARD 


A superset of ANSI C that supports the 
latest ANSI C extensions while preserv¬ 
ing compatibility with existing C code 
is available from Stepstone. The 
Objective-C Language 4.0 compiler 
features extensive syntactical and type 
checking to detect common program¬ 
ming errors. Type checking includes 
full ANSI C function prototyping, 
method prototyping for classes, and 
type-mismatch detection for all data- 
function combinations as well as for all 
objects with types that are declared by 
the programmer, even if the program¬ 
mer is not using an ANSI-compatible C 
compiler. Other features include en¬ 
hanced error handling, a message-trac¬ 
ing facility, and a wide range of bind¬ 
ing options. $495. 

The Stepstone Corporation, 75 Glen 
Road, Sandy Hook, CT 06482; 
800/289-6253; 203/426-1875 

CIRCLE 352 ON READER SERVICE CARD 

The release of a PostScript-based win¬ 
dow system for OS/2 has been an¬ 
nounced by Architech. The NeWS/2 
graphics windowing system is a port of 
release 1.1 of Sun’s NeWS (network- 
extensible window system) to the OS/2 
environment. The initial monochrome 
release includes a C-to-PostScript pro¬ 
gramming interface, PostScript language 
shell and previewer, calculator, spread¬ 
sheet, and journaling facility. In addi¬ 
tion, NeWS/2 provides VIO-Term, a fa¬ 
cility in which unmodified OS/2 char¬ 
acter-based applications can execute in 
a NeWS/2 window. $400. 

Architech Corporation, 850 Cairoll 
Street, Brooklyn, NY 11215; 
718/622-8577 

CIRCLE 351 ON READER SERVICE CARD 

A package from Mortice Kern Sys¬ 
tems that offers programmers an auto¬ 
matic way of managing any size soft¬ 
ware project has been released. MKS 
Make automatically updates files and 
speeds up other tasks, such as docu¬ 


mentation production, directory clean¬ 
up, software installation, and adminis¬ 
tration. AR, an object-code librarian 
program that has the look and feel of 
Unix AR, but is compatible with Micro¬ 
soft LIB, is included with the package. 
MKS Make provides full compatibility 
with Unix System V AUGMake under 
DOS and user-definable meta-rules and 
dependencies, as in Sun OS Make. Sup¬ 
port for linkers, libraries, revision- 
control systems, and a wide range of 
compilers is provided. $149. 

Mortice Kern Systems Inc., 35 King 
Street N, Wateiioo, Ontario, Canada 
N2J 2W9; 519/884-2251 

CIRCLE 327 ON READER SERVICE CARD 


DATABASE MANAGEMENT 

A data manager that organizes, indexes, 
and retrieves data from multimedia in¬ 
formation bases (including full-text 
data, graphics, video images, and audio 
and visual sequences) has been intro¬ 
duced by Crownshield Software. The 
PC-based MediaBase incorporates a 
user-defined, menu-driven data outliner 
that allows information managers to 
build and revise hierarchical informa¬ 
tion structures. MediaBase automatically 
indexes and reindexes data as they are 
entered or changed. A MediaBase rec¬ 
ord can contain unlimited text, graph¬ 
ics, audio, and video. $750. 

Crownshield Software Inc., 1105 
Commonwealth Avenue, Boston, 

MA 02215; 617/787-8830 

CIRCLE 329 ON READER SERVICE CARD 

A front-end productivity tool for Prog¬ 
ress Software’s fourth-generation lan¬ 
guage (4GL) data manager has been 
introduced. A menu-driven application 
builder to be used with the Progress 
database manager, progress fast track 
consists of a screen painter, report 
writer, menu editor, and query-by-form 
generator. Using WYSIWYG techniques, 
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maxell 


Backup for even the 
most advanced hard disk 
The Maxell ^ 

V4" data cartridge. M 


The loneliest feeling on 
earth is the feeling that 
conies right after losing the 
data you’ve worked so hard 
on for so long. 

The solution? 

Maxell Advanced System 
Va" Data Cartridges. 

They’re fully compatible with 
all standard and mini Va" 
data tape systems. 

Perfect for file-by-file 
backup or mirror-image 
streaming, creating archival 
tapes or off-loading data. 

And best of all, they 
bring you the peace of mind 
which can only come from 
seeing the Maxell name on 
your computer products. 

Talk to your Maxell 
distributor about backup for 
even the most sophisticated 
computer today. Before it 
slips your mind. 



maxell 

THE GOLD STANDARD 


Maxell Corp. of America, 22-08 Route 208, Fair Lawn, NJ 07410 


























OOPS. Using sophisticated Object-Oriented Programming, Matrix Layout 
gives you the power to build complete applications faster than you thought 
possible. And that’s just the beginning. 
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Hypertext. Layout puts all the features of HyperCard* on your PC and in your 
programs. Use Layout s graphical user interface to create documents with action 
links to related documents in any file. Or to create hyperlink applications. 



CASE. Layout’s Computer Aided Software Engineering functions let you 
design programs using an intuitive flowchart model. Then, Layout can 
automatically turn your flowchart into source code or even an .EXE file. 
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Please choose the type of proyraM you want 
Layout to produce: 


El Ready-to-Run Proyran 

□ Microsoft C, Lattice C, Turbo C 

□ Turbo Pascal 


Microsoft QuickBasic 


Plus, your favorite programming language(s). Using Layout’s tools, you 
can cut your coding time up to 70 percent, and still produce ready- to-ru 
programs in your choice of languages. 


AGreat ProgrammingTool 
Should Contain All Of The Above. 


Resenting Matrix Layout, the first full 
software development system for the PC to 
promise you all the above. And deliver. 

Sit down to Layout’s intuitive user inter¬ 
face and in minutes you’ll be using advanced 
OOPS (Object-Oriented Programming 
System) and CASE technology to build your 
program. Simply draw a flowchart indicating 
the windows, buttons, menus, text, and 
graphics you want. 

A Cut Above Other Tools. 

Layout also provides flowchart elements 
for Hypertext data base capabilities, math 
functions, variable management, conditional 
branching and looping. And, its open archi¬ 
tecture allows you to build your own Black 
Box elements — to create exactly the 
program you want. 

When your flowchart is ready, Layout uses 


artificial intelligence technology to auto¬ 
matically turn it into code—Turbo Pascal, 
Turbo C, Microsoft C, QuickBasic or Lattice 
C. Or create a ready-to-run .EXE file right 
from within Layout. 

It’s so efficient, your programs will run 
incredibly fast, even on a standard 256K PC. 
Plus, they’ll include Layout’s automatic 
mouse support and device independence. 

All The Above And More. 

• Matrix Helpmaker helps you create context- 
sensitive help and complete on-line docu¬ 
mentation for your programs. 

• Matrix Paint offers a full set of graphics 


MATRIX 


LAYOUT 


tools, scanner support, and clip-art files to 
make your programs look professional. 

• Finally, Matrix Desktop gives you a simple, 
visual way to organize files and disks. 

For A Lot Below. 

Layout delivers all the above for just $149.95 
—a lot below what you’d expect. Especially 
when you throw in free customer support, 
no copy protection, and a 30-day, money- 
back guarantee. 

Video Tape Offer. Still not convinced? 
Call for a copy of our Matrix Layout VHS 
demonstration video at 1-800-5375644 (just 
$9.95 for shipping and handling, credited 
against your purchase). In Massachusetts, 
call (617) 567-0037. 

Any way you look at it, Matrix Layout is 
the ultimate PC programmer’s tool. And 
that’s the bottom line. 


Matrix Software Technology Corporation • One Massachussetts Technology Center • Harborside Drive • Boston, MA 02128 • (617) 567-0037 

Matrix Software/UK • Plymouth, England • 0752-796-363 • Matrix Software/Belgium • Geldenaaksebaan 476 • 3030 Leuven • 016202064 
The following are registered and unregistered trademarks of the companies listed: Matrix Layout, Matrix Paint, Matrix Helpmaker, Matrix Desktop, 

Matrix Software Technology Corporation; Macintosh, HyperCard, Apple Computer, Inc. 
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RAMIS/PC Workstation from On-Line Software ■ 



Data Ease 4.0 data-entry screen 


progress fast track allows developers 
to paint the desired result upon the 
screen by choosing fields from pop-up 
windows, and to define their applica¬ 
tions through a combination of menu 
choices, commands, and point-and-click 
techniques. Price ranges from $1,450 to 
$154,000 (depending on the hardware 
platform used) for the progress Appli¬ 
cation Development System, which in¬ 
cludes the progress 4GL data manager 
and progress fast track, progress fast 
track separately, $600 to $39,000. 
Progress Software Corporation, 

5 Oak Park, Bedford, MA 01730; 
800/327-8445; 617/275-4500 

CIRCLE 328 ON READER SERVICE CARD 

A LAN version of ramis/pc Worksta¬ 
tion, a multiuser data manager from 
On-Line Software, has been unveiled. 
ramis/pc Workstation features menu- and 
syntax-based reporting facilities, micro¬ 
mainframe connectivity, and a worksta¬ 
tion software manager. Running under 
Banyan, Novell, and IBM PC LANs, 
ramis/pc Workstation features concurrent 
data access, comprehensive security, 
and automatic file- and record-locking. 
Existing ramis/pc applications do not 
require modification to run with the 
multiuser version. Enhancements to the 
database include improved data entry 
and maintenance, new command-file 
language features, and extended multi¬ 
user capabilities. 1 to 5 workstations, 
$2,000; 6 to 10 workstations, $4,000; 11 
or more workstations, add $400 per 
workstation. 

On-Line Software International Inc., 
Fort Lee Executive Park, Two Executive 
Drive, Fort Lee, NJ 07024; 
800/642-0177; 201/592-0009 

CIRCLE 330 ON READER SERVICE CARD 

An applications-database generator is 
available from Automated Software 
Concepts and Ideas, International 
(ascii). The Turbo Programmer con¬ 
sists of tools that allow a programmer 


to draw a database on a screen or a 
series of screens, use a point-and-shoot 
method to select the key fields, and 
generate a database. It has a main en¬ 
gine of C or Pascal source code that 
uses or references files created during 
the project’s development stage. Hooks 
allow programmers to customize the 



Turbo Programmer from ASCII 


engine to their particular needs. These 
hooks are situated before and after disk 
reads, disk writes, keyboard reads, and 
screen writes. The main engine never 
changes except for hooks the program¬ 
mer adds, so all projects have the same 
programmer and user interface. $549. 
Automated Software Concepts and 
Ideas, International, 3239 Mill Run, 
Raleigh, NC 27612-4135; 

800/227-7681; 919/782-7703 

CIRCLE 325 ON READER SERVICE CARD 

A transaction-oriented relational data¬ 
base environment especially designed 
for LANs and wide area networks 
(WANs), is available from VIA Infor¬ 
mation Systems. Features of VIA/DRE 
1.2 include a full database server with 
peer-to-peer communications under 
OS/2 and DOS; a distributed data man¬ 
ager for transparent multinode joins 
between LANs with X.25; facilities for C 
and Structured Query Language (SQL), 
and an object-oriented language (VIA/ 
COOL); an embedded, Level 1, ANSI- 
standard SQL facility with Level 2 ex¬ 
tensions for use within either VIA/ 


COOL or standard C programs; and 
advanced facilities for security and au¬ 
diting. Automatic logging, checkpoint, 
restart, and recovery (forward and 
backward) are incorporated in VIA/ 

DRE. VIA/DBA, a menu-driven data dic¬ 
tionary and VIA/PAINT, a utility for cre¬ 
ating windows, pages, and fields inter¬ 
actively, have been added. VIA/DRE, 
$3,500; VIA/COOL, $1,395; both 
VIA/DRE and VIA/COOL, $4,500. 

VIA Information Systems Corporation, 
101 Carnegie Center, Suite 209, 
Princeton, NJ 08540; 609/243-0423 

CIRCLE 349 ON READER SERVICE CARD 

DataEase International has released 
an enhanced version of its data man¬ 
ager DataEase. Version 4.0 features 
an enhanced DataEase Query Language 
(DQL) and offers 18 new DQL com¬ 
mands, including new programmable 
logic, global and local variables, I/O 
statements, custom error messages, and 
subroutines. 

Enhanced LAN operations in 4.0 
include increased performance rates 
(500 percent faster in some cases), au¬ 
tomatic screen refresh for all users 
when a user modifies a file, and user- 
conflict messages that indicate which 
user is tying up an unavailable re¬ 
source. Each file can hold as many as 2 
billion records, and each application 
can contain a maximum of 2,000 proce¬ 
dures or reports. Single user (first LAN 
user copy), $700; Workstation Pack 
(adds three LAN users), $750. Up¬ 
grades: from 2.5 or LAN Server, $125; 
from prior versions, $175; from LAN 
Workstation Pack, $150. 

DataEase International Inc., Seven 
Cambridge Drive, Trumbull, CT 06611; 
800/243-5123; 203/374-8000 l — «l 

CIRCLE 350 ON READER SERVICE CARD 


All material that appears in Tech Releases 
is based on vendor-supplied information. 
These products have not been reviewed 
by the PC Tech Journal editorial staff. 
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MICROSCOPE COURTESY OF OPTICAL SYSTEMS DIVISION OF CAMBRIDGE INSTRUMENTS 


COVER SUITE: 
DIAGNOSING 
PROBLEM CODE 



Borland has added the missing ingredient to its product 
line with Turbo Debugger. It challenges Microsoft CodeView's 
preeminence among high-level language debuggers. 


BEN MYERS 


A generation of PC software devel- 
Zm opers cut their teeth on the ven- 
JLlLerable DOS DEBUG. Initially, it 
was the only debugging tool around, 
but the market soon exploded. 

Today, a wide array of debuggers 
is available. The most significant recent 
development in the market is Borland’s 
Turbo Debugger, which could attract 
users of not only Borland’s languages, 
but also Microsoft’s languages. 

Since the early days of DEBUG, 
the debugger market has evolved into 
five broad, nonexclusive classes: as¬ 
sembly-language, symbolic, high-level 
language (into which Turbo Debugger 
falls), hardware-assisted, and in-circuit 
emulator (ICE) debuggers. 

Assembly-language debuggers, of 
which DEBUG is the most famous and 
widely used example, work solely with 
machine code. Software developers 
writing in high-level languages cannot 
easily correlate source code with com¬ 
piled assembly code. They must resort 
to tricks such as including program 
statements to write out values of critical 
variables during program execution. 


With more complex applications, 
developers demand more sophisticated 
tools. Symbolic debuggers improve on 
assembly-level debuggers by using 
linker .MAP files or symbolic informa¬ 
tion embedded in the object-code file 
to relate assembly-level addresses to 
variables or functions. Disassembled 
code shows variable and function 
names, rather than hexadecimal oper¬ 
ands. Microsoft’s SYMDEB, introduced 
in 1985, is a symbolic debugger. 

High-level language debuggers go 
one step further than symbolic debug¬ 
gers by simultaneously displaying 
source and assembly code so that the 
logical relationship between them is 
readily apparent. The machine code is 
disassembled in clear relation to vari¬ 
ables and functions, and developers 
can debug individual high-level lan¬ 
guage statements. 

Microsoft’s CodeView, introduced 
in late 1986, is the most popular high- 
level language debugger—and the one 
with which Turbo Debugger will com¬ 
pete most directly. Though primarily 
menu and window oriented, CodeView 


is downwardly compatible with the 
older command-line oriented debug¬ 
gers, DEBUG and SYMDEB . (For a re¬ 
view of CodeView, see “Multilevel De¬ 
bugger,” Mark S. Ackerman, March 
1987, p. 90.) 

Rounding out the list are the hard¬ 
ware-assisted debuggers and the ICEs. 
These products are the most sophisti¬ 
cated and expensive PC debuggers. 

Hardware-assisted debuggers typi¬ 
cally control and monitor the debug¬ 
ging process with an expansion board 
installed on the bus. They are more 
flexible than their software counter¬ 
parts because their hardware break¬ 
points do not affect the speed of a pro¬ 
gram; furthermore, they can run pro¬ 
grams in protected memory, which can 
prevent the need to reboot when a 
piece of code hangs the system. More¬ 
over, the software developer can usu¬ 
ally break out of a feisty program with 
a break button. ICEs have the same fea¬ 
tures as hardware-assisted debuggers 
but are more expensive because they 
consist of outboard hardware that re¬ 
places the PC’s processor. 
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TURBO DEBUGGER 


The second article of this months 
cover suite (“Hardware Assistance,” 
Marty Franz, p. 58) examines hardware 
debuggers and looks at two in detail: 
Atron’s 386 Source Probe and The Peri¬ 
scope Company’s Periscope III. 

TURBO ERGONOMICS 

In August 1988, Borland International 
announced its high-level language de¬ 
bugging environment, Turbo Debugger 
1.0, which began shipping in late Sep¬ 
tember. Borland simultaneously intro¬ 
duced Turbo Pascal 5.0, Turbo C 2.0, 
and a package containing both Turbo 
Assembler and Turbo Debugger. In 
addition to other new features, both 
Pascal and C now have an integrated 
source-level debugger. Borland also of¬ 
fers two packages—Turbo Pascai Pro- 

HELP FROM THE HARDWARE 

All 80x86 processors have two fea¬ 
tures that help developers implement 
debuggers: the breakpoint instruction 
and single-step execution. The break¬ 
point instruction, INT 3, has a one- 
byte operand code (OCCH), not the 
two-byte form used by other interrupt 
instructions. Because an INT 3 is one 
byte long, it can replace the first byte 
of an instruction without corrupting 
subsequent ones (see Tech Notebook, 
this issue, p. 121). 

When a program executes INT 3, 
the CPU transfers control to the 
breakpoint interrupt vector at low- 
memory location OCH; the debugger 
will have previously set this vector to 
a debugger entry point. The CPU 
saves the code segment (CS) and the 
instruction pointer (IP) flag registers 
on the stack, with the IP pointing just 
past the INT 3 instruction. 

To set an unconditional break¬ 
point, the debugger saves the break¬ 
point address and the byte of code at 
that address, then inserts an INT 3 
there. When an INT 3 occurs, the 
debugger takes control and puts back 
the first byte of the instruction. Then, 
the user can issue commands to in¬ 
spect or change program variables. 

To resume execution at break¬ 
point, the debugger subtracts a value 
of one from the IP on the stack and 
does an IRET to execute the original 
instruction. The program runs under 
its own control until the next break¬ 
point occurs. Because the debugger 
executes only when a breakpoint is 
reached, the mechanism for uncondi¬ 
tional breakpoints does not degrade 
program execution time significantly. 


fessional and Turbo C Professional— 
that bundle Turbo Assembler and 
Turbo Debugger with Turbo Pascal 5.0 
and Turbo C 2.0, respectively. 

Borland paid considerable atten¬ 
tion to human factors when it designed 
Turbo Debugger’s interface. The pack¬ 
age is entirely menu driven—from the 
installation and customization programs 
to the debugger itself. By contrast, 
CodeView is a more cumbersome hy¬ 
brid that uses both commands and 
pull-down menus. 

Turbo Debugger has more than 
200 hot keys and main- and local-menu 
commands. Despite this intimidating 
number, developers can easily navigate 
the program through the windows in¬ 
terface and its pop-up data-entry and 
selection boxes. 


The second feature that aids trac¬ 
ing on Intel processors is single-step 
execution. The debugger enables this 
feature by setting the trap flag (TF) in 
the flags register. Whenever the TF is 
set, the processor transfers control to 
the address in the INT 1 vector (at 
location 4 in low memory) after exe¬ 
cuting each instruction. Single-step 
execution is slower than normal exe¬ 
cution, often by a factor of 100. 

Implementing conditional break¬ 
points using only these two features 
is laborious. If the user wants to 
break program execution based on 
the change of a variable in memory, 
the debugger must execute the pro¬ 
gram entirely in single-step mode. 
With each single-step interrupt, the 
program checks the variable being 
monitored for a change, and, if no 
change has occurred, executes the 
next instruction. 

For conditional breakpoints set at 
source level, a well-designed debug¬ 
ger can run somewhat faster by in¬ 
serting breakpoints at the first assem¬ 
bly instruction generated for each 
line of source code. A breakpoint¬ 
handling procedure tests the variable 
and continues program execution if 
no change is found. Conditional 
breakpoints based on the value of the 
expression are handled in much the 
same way. When a debugging inter¬ 
rupt occurs, the debugger evaluates 
the parsed expression to see if it is 
true and acts accordingly. 

Additional debugging help comes 
from the 386 processor’s ability to set 
four hardware-monitored breakpoint 
addresses. Debugging software can set 


The main screen has a menu bar 
across the top to access primary func¬ 
tions, such as working with files, setting 
breakpoints, and running programs. 

The bottom line displays context-sensi¬ 
tive, function-key actions that vary for 
each window. When the user presses 
the Alt key, the bottom line shows ad¬ 
ditional options available using Alt with 
various key combinations. Pressing the 
Ctrl key shows the local commands , 
initiated by Ctrl combined with letter 
keys. Borland calls these commands 
local because they initiate actions in 
the current window. 

Borland extends the window meta¬ 
phor further with panes , which are log¬ 
ical subdivisions within a window. The 
tab key allows movement from pane 
to pane within any window. Progress 


a breakpoint for instruction execu¬ 
tion, data writes, or data reads and 
writes; data breakpoints can be one, 
two, or four bytes wide. 

Unlike the INT 3 instruction, 386 
breakpoints do not modify the code 
to set an instruction breakpoint, and 
they can be set on data accesses. 
Breakpoint interrupts for this feature 
occur on the INT 1 vector; the 
single-step interrupt is still supported 
by the 386 on this vector, so the CPU 
provides a status register to give the 
reason for the interrupt. 

Although the 386 debug registers 
are a welcome addition to the tools 
for a debugger, they still leave a great 
deal of work for the debugger de¬ 
signer. This is especially true in 
multitasking environments such as 
Unix and OS/2. For example, the 
debug registers are not stored in the 
task-state segment; therefore, the soft¬ 
ware must explicitly save and restore 
them when more than one task is 
being debugged. 

A major element in the design of 
a 386 debugger is how to make best 
use of the four sets of debug regis¬ 
ters. Watching data entirely with soft¬ 
ware is many times slower than with 
the 386 debug registers. Thus, the 
design of a 386 debugger favors 
watching data through the debug reg¬ 
isters whenever possible. If the de¬ 
bugger allows more than four concur¬ 
rent breakpoints, a combination of 
INT 3 and single-step interrupt hand¬ 
lers must suffice for the excess that 
cannot be accommodated by the 386 
debug registers. 

—Ben Myers 
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through windows already opened is 
even faster using historyt lists , which 
store the last sequence of choices 
made in the current session. As a short 
cut, pressing the Alt key and the win¬ 
dow number selects an open window. 

DEBUGGING ENVIRONMENTS 

Unlike CodeView, Turbo Debugger has 
built-in support for a variety of hard¬ 
ware. It supports four different debug¬ 
ging environments: 8086 mode, 386 vir¬ 
tual mode, remote, and hardware- 
assisted debugging. In all modes, the 
Turbo Debugger user can step through 
statement execution, with or without 
dropping down into function calls, at 
\yoth source-code and assembly levels. 

- To use the virtual-memory fea¬ 
tures when debugging on a 386, the 
user must install the TDH386.SYS 
driver in CONFIG.SYS and then run the 
386 virtual debugger, TD386. TD386 
runs entirely in extended memory, al¬ 
lowing the program being debugged 
(target program) to load and run at the 
virtual memory address it would use in 
actual conditions. The 386 device 
driver permits the developer to set 
hardware breakpoints for instruction 
fetches, memory reads, and read/write 
memory accesses at specified addresses 
(see the sidebar at left, “Help from the 
Hardware”). 

The target program can use 80286 
and most 386 instructions, except for 
those that operate in protected mode. 

A toggle changes the display between 
the 32-bit 386 extended registers or 
16-bit registers. 

The virtual-8086 mode and mem¬ 
ory management make the system prac¬ 
tically immune to crashes, even if the 
target program destroys memory con¬ 
tents within its own address space. 

These same features, however, slow the 
program down and cause timing prob¬ 
lems for some applications. 

When a 386-based PC is not avail¬ 
able or memory is at a premium, 

Turbo Debugger’s remote debugging 
interface program, TDREMOTE, is a 
useful alternative. Turbo Debugger runs 
on the first machine, and TDREMOTE 
and the target program run on the sec¬ 
ond, effectively insulating the debugger 
from crashes. TDREMOTE requires only 
15KB of memory, permitting the devel¬ 
oper to debug large programs (see 
table 1 for a comparison of Turbo De¬ 
bugger and CodeView target-program 
sizes). Setting up to debug a program 
in a remote PC is a relatively simple 
process. TDREMOTE and Turbo Debug¬ 
ger communicate through serial ports 
interconnected by a null modem cable. 
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TABLE 1: Turbo Debugger and CodeView Comparison 


BORLAND MICROSOFT 


PRODUCT 

Turbo Debugger 

CodeView 

VERSION 

DEBUGGING PROGRAMS 

1.0 

2.2 

Compiled with /Zi (TDCONVRT) 

• 

• 

With MAP files (TDMAP) 

• 

o 

Supports other languages with .MAP files 

• 

o 

OS/2 

o 


Microsoft Windows 

o 

• 

Turbo C 2.0 and Turbo Pascal 5.0 

OTHER DEBUGGING FEATURES 

• 

o 

Views 32-bit 80386 registers 

• 

• 

Uses 80386 hardware debugger features 

• 

o 

Documented hardware debugger support 

• 

o b 

Has remote debugging 

• 

o 

Uses command macros or files 

Macros c 

Files 

Logs output 

• 


Views data structures in source format 

• 

o 

Integrates use of mouse for commands 

o 

• 

Uses expanded memory 

• 

• 

Reports own and target’s EMS usage 

• 

o 

Searches for instructions in assembly code 

MAXIMUM SIZE OF PROGRAM AND DOS (KB) 

• 

o 

8088, 8086, or 80286 

411 

410 

80386 

640 

410 

Remote PC 

• = Yes o = No N/A = Not applicable 

625 

N/A 


a CodeView for Windows applications is available with Windows 2.1 Softivare Development Kit. 
b The CodeView file fonnat is available to developers who enter into a contractual agreement 
with Microsoft. 

c Command macros cannot he saved between debugging sessions. 
d Screeti output is redirected to a file and is not visible to the user. 


Turbo Debugger offers users of Borland languages the functionality of Microsoft’s 
CodeView, with many added features including Borland’s use of the 386’s 
memory-management and debugging features and innovative remote debugging. 


TDRF, a program running the ma¬ 
chine used for the debugger, supports 
file transfer between Turbo Debugger 
and the target PC. TDRF transfers data 
at 9,600, 40,000, or 115,000 bits per 
second (bps) and permits normal DOS 
functions such as file deletion and re¬ 
naming, directory creation, deletion, 
and listing on the remote computer. 

Borland provides documentation 
for writing device drivers for interfac¬ 
ing Turbo Debugger to hardware de¬ 
buggers so that memory- and I/O- 
access breakpoints produced by the 
board are handled by Turbo Debugger. 
No vendors are yet shipping a compati¬ 
ble hardware driver, although several, 
including Atron and Periscope, are con¬ 
sidering such a product. Borland says 
the interface eventually will support in¬ 
struction trace-back and extra onboard 
memory for a symbol table. 

If vendors of hardware debuggers 
provide their own drivers to meet the 
Borland debugger driver specification, 


the promise of well-integrated hard¬ 
ware and software debugging will be 
realized. Several hardware debugger 
manufacturers support CodeView for¬ 
mat files under license agreements 
with Microsoft. 

Turbo Debugger can use EMS 3.2 
or 4.0 to store its symbol tables, and it 
keeps track of expanded memory used 
by the program being debugged. Ex¬ 
panded memory is used for symbol 
tables only; no executable code is 
loaded in EMS. On 386-based PCs, 
Turbo Debugger runs the target pro¬ 
gram in 1MB of virtual 8086 space 
(640KB of program space) and uses the 
386 memory-protection hardware to 
keep the target program from contami¬ 
nating the rest of the environment. 
Through 386 microprocessor capabili¬ 
ties, Borland has given the developer 
much of the functionality of a hardware- 
assisted debugger. CodeView users can 
get 386 functionality with MagicCV, an 
add-in product from Nu-Mega. 
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It’s time to get a new, better linker... 

. RTLink 

•Reduces .EXE size on disk up to 92% 

Programs require less disk space on target machine and shipping media. 


$ 195 °° 

Works with:* 

Microsoft C™ 

TURBO C* 

MASM™ 

QuickBASIC 

Clipper™ 

Quicksliver™ 

*And other DOS compilers 
which product* .OBJs in the 
standard INTEL® or Microsoft 
format. (Most of them do.) 


.RTLink is linking technology at its finest. Along with fast 
linking and powerful overlay management, .RTLink reduces 
the size of .EXE storage on disk by allowing developers to 
create Run-Time Libraries (.RTLs) that eliminate multiple 
storage of both language and user-written code that is often 
repeated in groups of executable files (.EXEs). 

The code itself is not changed; only the linking process is 
changed - using today’s most common link-input formats. 

These graphs illustrate the difference between a conven¬ 
tionally linked program and a program linked with .RTLink. 

Now developers can realize the increased flexibility of 
designing programs using multiple .EXEs without suffering 
the penalty of increased disk space usage. 

•Fast Linking 

Example: Links a 200K Microsoft C program in 16 seconds (6MHzAT) 

•Powerful Overlay Manager 

Multiple and nested / language-independent overlays-virtually 
unlimited quantity. 

•Supports overlays in QuickBASIC 


Disk Space Savings Example: 

Program = 580K when conventionally linked. 


.EXE 1 
.EXE 2 
.EXE 3 
.EXE 4 



] 


D Unique User Routine (4 x 30K) 

3 Common User Routine (4 x 35K) 

I Common Unguage Library (4 x 80K) 
Total Disk Space Used 


120K 

140K 

320K 

580K 


Program = 235K when linked using .RTLink. 


EXE 1 1 . 

.EXE 21 3 User (.RTL) 1 .,. . 

.EXE 3d _ 1 Language (.RTL) 

.EXE4CZI 

1 . I Unique User Routine (4 x SJOK) 120K 

1 1 Common Cser Routine (.RTL) 35K 

HHI Common Language Library (.RTL) 80K 

Total Disk Space Used 235K 


With .RTLink, QuickBASIC user may now build applications which 
use memory more effectively and solve problems caused when 
chaining between various modules of an application. 


•No source code changes 
•No additional memory utilized 
•No performance penalty 
•No learning difficulties 

.RTLink supports commonly used link input formats 

•No royalties 
•No risk 

30 DAY MONEY BACK GUARANTEE-Try .RTLink for 30 
days. If you are not completely satisfied, return it for a prompt 
and courteous refund of the purchase price. 


We are shipping— 
Order yours today! 


Phone orders will be accepted using Visa or 
Mastercard, or send a check for $195.00 to: 

Pocket Soft Inc. 

7676 Hillmont, Suite 195 
Houston, Texas 77040 

For Phone Orders call (713) 460-5600 

NOTE; Texas Residents include 7% sales tax. 

Trademarks: All Pocket Soft products are trademarks of Pocket Soft, Ine. Other brand and product 
names are trademarks of their respective holders. © 1988 Pocket Soft Inc. 
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TURBO DEBUGGER 


While Turbo Debugger supports 
Borland’s language compilers and as¬ 
sembler, developers also can debug 
programs written in Microsoft lan¬ 
guages at the source level, using the 
TDCONVRT facility included with the 
debugger. The program converts Micro¬ 
soft .EXE files compiled for CodeView 
into the Borland .EXE format. 

Turbo Debugger works with most 
compilers and linkers that produce de¬ 
tailed .MAP files by using the included 
TDMAP utility to append Turbo Debug¬ 
ger information to the .EXE file. Turbo 
Debugger, however, operates only 
under DOS, not OS/2, and cannot 
debug programs compiled for the 
Microsoft Windows environment. 
Microsoft, on the other hand, has 
added OS/2-specific features to Code¬ 
View (see the sidebar, “CodeView 
Under OS/2: Nice Threads”). 

GETTING UNDERWAY 

Installation of the three Turbo Debug¬ 
ger diskettes takes only a few minutes 
with the menu-driven INSTALL pro¬ 


gram, which automatically unpacks 
compressed files. The TDINST program 
controls several customization parame¬ 
ters; the user can change many while 
Turbo Debugger is running. 

Customization options include 
choosing window colors; specifying 
editor, source, and debugger direc¬ 
tories; enabling remote debugging and 
use of EMS; selecting the language syn¬ 
tax used for expression evaluation; and 
selecting how display video pages are 
managed between the debugger and 
the user screen. 

TDINST has several options for 
handling screen swapping between the 
debugger and the executing program’s 
(user) display screen image. If the sys¬ 
tem has multiple display pages, as in 
the CGA, EGA, or VGA, the Turbo De¬ 
bugger screen will be maintained on a 
separate display page. The user can 
also swap screens in software—a 
slower, but less disruptive method. 

A second monitor can display 
Turbo Debugger while the first displays 
the user screen. TDINST permits the 


user to update screens continuously, 
when a change occurs, or not at all. 

The commands TD or TD386 fol¬ 
lowed by command-line options and 
the target program name starts Turbo 
Debugger. Commands follow either 
Unix style (preceded by a hyphen) or 
the DOS convention (preceded by a 
forward slash). An -h or -? displays 
all command-line options. 

Source-level debugging requires 
programs compiled or assembled with 
the following options. For Borland’s 
Turbo languages, the /v command-line 
option or its menu equivalent instructs 
the compiler to include debugging in¬ 
formation in the .OBJ file. Microsoft 
languages that support CodeView re¬ 
quire the /Zi option as if CodeView is 
the debugger. TDCONVRT then con¬ 
verts the resulting .EXE files. For prop¬ 
erly linked and compiled programs, 
Turbo Debugger presents a source- 
code window, which displays the first 
executable lines of source code. Other¬ 
wise, the package displays disassembled 
machine language. 


CODEVIEW UNDER OS/2: NICE THREADS 


While Borland was busy creating 
Turbo Debugger, Microsoft was work¬ 
ing to add OS/2-specific features to its 
existing CodeView debugger. In most 
respects, CodeView is unchanged 
since we last reviewed it (see “Multi¬ 
level Debugger,” Mark Ackerman, 
March 1987, p. 90). However, Micro¬ 
soft C 5.1 includes a major enhance¬ 
ment to CodeView that facilitates 
OS/2 debugging—support for multi¬ 
threaded applications. 

The OS/2 environment refines 
multitasking within a process to a 
thread level, OS/2’s fundamental unit 
of scheduling. Unlike an individual 
process that has its own data space, 
an OS/2 thread shares the process 
environment of its parent. Starting a 
program under OS/2 actually invokes 
an instance of the program as thread 
1. Thereafter, thread 1 can start other 
tit reads (for example, threads 2, 3, 
and so on). 

The behavior of CodeView’s stan¬ 
dard commands is affected by these 
threads. For example, a breakpoint 
that is set with the BP command will 
stop when any thread reaches the 
breakpoint. Other commands, such as 
Trace, Step, and Execute, apply to the 
current thread, but also allow other 
threads to run concurrently. Thus, an 
Execute command will run the cur¬ 
rent thread in slow motion, but OS/2 


can schedule other threads that could 
preempt that thread. Similarly, a Trace 
command will execute a single in¬ 
struction in the current thread, but 
OS/2 may also run many instructions 
in other threads before it returns to 
CodeView. 

To reflect the multiple-thread na¬ 
ture of OS/2, CodeView uses a com¬ 
mand prompt that displays the num¬ 
ber of the current thread , which is the 
thread currently selected for debug¬ 
ging (for example, 001>). Because 
every thread has its own stack and 
register set, the display changes to 
reflect new values any time the current 
thread is changed. Note that CodeView 
controls and monitors just the threads 
in the program being debugged; 

OS/2 schedules other threads in the 
system in the normal way. 

For detecting elusive bugs in 
multithreaded programs, developers 
need precise control over threads. 
Help comes in the form of the thread 
command, ~ (the tilde character), to 
control execution of specific threads. 
The command has two fields. The 
first field specifies the thread to be 
operated upon: 

n thread number n\ 

# the last thread executed; 

* all threads in the program; 
the current thread. 


The thread command’s second 
field is a subset of the CodeView 
commands: Breakpoint, Execute, Go, 
Program Step, and Trace. Three other 
commands are also recognized. The 
Select command changes the current 
thread to the one specified. The 
Freeze command disables threads so 
they will not run in the background. 
Freezing all but the current thread, 
for example, ensures that only the 
thread being debugged runs during a 
specific section of code. The Unfreeze 
command reverses the effect of the 
Freeze uncommand. 

The thread command is power¬ 
ful, but painfully cryptic. For example, 

~ Show status of all threads 

~*F Freeze all threads 

~3U Unfreeze thread 3 

~*G Run all unfrozen threads 

~2S Make thread 2 current 

~2BP .53 Set a breakpoint for thread 
2 at line 53 

CodeView has strong debugging 
abilities for OS/2, but they certainly 
look clumsy when compared with 
Borland’s Turbo Debugger. If Micro¬ 
soft intends for CodeView to reign 
supreme under OS/2, the company 
needs to send its debugger in for an 
overhaul before Borland hauls Turbo 
Debugger over to OS/2. 

—David Methvin 
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TURBO DEBUGGER 


PHOTO 1: Setting Breakpoints 



A few keystrokes can set a breakpoint, run the program, 
trace the execution at the breakpoint, add another condi¬ 
tional breakpoint, and review current status in seconds. 


PHOTO 2: Viewing Variables 



A listing of all the variables in the program ACCURACY.PAS 
is only two keystrokes away—Alt-V, V. The right pane 
shows global variables; the left pane shows local variables. 


Turbo Debugger has many options 
for running target programs. One pos¬ 
sibility^ to execute a single instruc¬ 
tion, what Borland calls the trace-into 
function. This selection executes one 
instruction at a time, including calls. 
When traced, a call is executed and the 
window displays the code within the 
called function or procedure. Turbo 
Debugger also has a step-over function 
that executes the call and returns to 
the instruction following the call, treat¬ 
ing the call as one logical instruction. 

Another alternative is animation , 
which runs the program in slow mo¬ 
tion, highlighting each instruction as it 
executes. Animation continues until the 
program encounters a breakpoint, ter¬ 
minates, or is interrupted by the Ctrl- 
Break keystroke combination. The user 
can set the time interval between ani¬ 
mated instructions (0.3 of a second is 
die default). 

Manipulating breakpoints is an 
easy proposition. The user sets break¬ 
points with either a single keystroke 
or from the breakpoint window (see 
photo 1). While the breakpoint window 
is active, the user can enable, disable, 
remove, and add breakpoints. To deter¬ 
mine where to set a breakpoint, the 
user can examine local and global vari¬ 
ables from the view-variables window 
(see photo 2). 

Breakpoints can trigger when the 
target program reaches a specified line 
of source or assembly code, a variable 
has a stated value, or an expression is 
true. In Turbo Debugger, the term 
breakpoint encompasses the CodeView 
concepts of breakpoint , watchpoint , 
and tracepoint. 


An unconditional breakpoint is 
a specific place in the program code 
where execution is to stop. A condi¬ 
tional breakpoint stops program execu¬ 
tion only when a certain condition is 
true, such as when a variable has a 
given value or the program changes a 
value in memory. Turbo Debugger’s 
conditional-breakpoint expressions are 
stated in the syntax of the source lan¬ 
guage (C, Pascal, or assembly) and can 
be conditioned on either an expression 
being true or a change in a variable. 

A watchpoint evaluates a value of 
an expression and stops the program 
when the expression is true. A trace- 
point checks all specified program vari¬ 
ables or memory-referencing expres¬ 
sions for changes after each instruction 
executes. 

The CPU window provides an all- 
in-one machine-level view of the target 
program. It has separate panes for dis¬ 
assembled instructions, registers, flags, 
stack values, and data. The user can 
also create multiple windows, each dis¬ 
playing a separate code or data area. 

The dump window displays data in 
memory, as referenced by the current 
data-segment register of the target pro¬ 
gram. The user can search for and 
change a value in memory from the 
dump window. Data formats include 
byte, word, long, comp, float, real, dou¬ 
ble, and extended. In byte format, each 
byte is accompanied by its ASCII char¬ 
acter representation. Turbo Debugger 
also displays data in any floating-point 
format supported by Borland compilers 
(including Turbo Pascal real) and any 
IEEE format supported by an Intel 
80lv87 math coprocessor. 


The developer selects a source- 
code module (including the main mod¬ 
ule and any source files) for viewing 
and debugging through the module 
window. From this window, the devel¬ 
oper can easily see the assembly code 
that corresponds to the source code by 
accessing the CPU window. This feature 
is a distinct advantage over CodeView, 
where the user has to scroll through 
assembly code to find the correspond¬ 
ing source code. 

Turbo Debugger lists all. variables 
in a program that have global scope, 
including function or procedure names, 
in the left-hand pane of the variables 
window. The right-hand pane displays 
all variables local to the current ftinc- 
tion or procedure. The window dis¬ 
plays the current values of all variables 
in the format known by the source 
program. The value associated with a 
function name is a pointer, for exam¬ 
ple, and the value of a Turbo Pascal 
string variable is ASCII text surrounded 
by single quotes. 

The package display's Turbo Pascal 
Boolean and enumerated data types 
with their source-code values as well as 
their integer equivalents; the values of 
Boolean variables are either true or 
false. Because the debugger displays 
data structures as aggregates of simple 
variables, the developer cannot change 
an entire data structure. However, ele¬ 
ments of an array or data structure can 
be modified individually. 

To see the status of and set and 
reset unconditional or conditional 
breakpoints, the developer accesses the 
breakpoint window. The F2 key is a 
quick way to toggle an unconditional 
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breakpoint anytime at a source- or as¬ 
sembly-code line where the cursor is 
positioned. The user can set condi¬ 
tional breakpoints based on either a 
change in a variable or an expression 
being true. Either makes the program 
run slowly because the debugger evalu¬ 
ates the breakpoint condition after 
single-stepping through each instruc¬ 
tion and should be used sparingly, gen¬ 
erally after stopping the program in a 
presumed problem area with an un¬ 
conditional breakpoint. 

The Turbo Debugger mechanism 
used for managing breakpoints is sim¬ 
ple, is menu driven, and, unlike Code¬ 
View, does not use a command syntax 
for setting conditional breakpoints. The 
developer enters the expression that 
controls a conditional breakpoint into a 
pop-up window in the syntax of the 
language selected from the debugger 
option pull-down menu. Conditional 
breakpoints based on changes in vari¬ 
ables also are entered into a pop-up 
window. 

Turbo Debugger users can moni¬ 
tor simple variables or data structures 
in the watch window. The value of a 
watch variable is updated within the 
watch window while a program runs 
under control of the debugger. If the 
target program is running on a system 
with an 80x87 math coprocessor, the 
user can inspect, clear, and alter as 
many as eight 80-bit floating-point stack 
registers and 19 flags through the math 
coprocessor window. 

The helpful user-screen function 
permits the user to see the actual 
screen the executing program would 
display at any given moment. Pressing 
Alt-F5 toggles between the user screen 
and the debugging screen. 

LEARN FROM EXPERIENCE 

Finding the bugs and examining the 
Turbo Pascal runtime library and DOS 
programs are easy tasks. For source- 
level debugging, the relationship be¬ 
tween source and assembly code is 
readily apparent, particularly with the 
Turbo Debugger options to view either 
one or both. Turbo Debugger was in¬ 
stalled on a PC Designs 8-MHz Turbo 
AT with an Atronics EGA+ video con¬ 
troller, a 16-MHz IBM PS/2 Model 80, 
and a Compaq 386/20. The package 
performed well when used to debug 
programs with several usual and some 
not-so-common problems. 

Uninitialized variables. A source-code 
analyzer that executed correctly when 
compiled with Turbo Pascal 3.01 pro¬ 
duced unexpected results with Turbo 
Pascal 5.0. Within 10 minutes, Turbo 


Debugger pinpointed an uninitialized 
variable that caused die problem. An 
unconditional breakpoint was set in a 
procedure where the problem was sus¬ 
pected, and the code was traced, 
watching the values of variables related 
to the symptom. The .COM file format 
of Turbo Pascal 3.01 had initialized the 
variable to zero, masking the logic 
error in the program. Without a debug¬ 
ger, a developer would have to analyze 
the source-code structure, which is less 
likely to pinpoint the problem and can 
be difficult and time-consuming. 
Incorrect variable types. Julian date- 
translation procedures converted from 
Turbo Pascal 3.01 reals to 5.0 long inte¬ 
gers failed when called by a production 

T„ Turbo Debugger mech¬ 
anism for managing break¬ 
points is simple, menu 
driven, and does not use a 
command syntax. 


program, but worked when called by a 
test program. Turbo Debugger’s two 
views of the variables revealed that the 
production program called the func¬ 
tions by passing integer variables rather 
than long-integer variables. 

Cooling hot spots. Turbo Debugger 
helped optimize the hot spot (a pro¬ 
cessor-intensive area) of a statistical 
analysis package. To view the generated 
assembly code, the .EXE program was 
loaded under control of Turbo Debug¬ 
ger; the source file for the procedure 
being optimized was selected. The cur¬ 
sor was then moved to the source lines 
being optimized, the CPU window was 
accessed, and the code generated by 
the compiler was inspected. As changes 
were made to optimize a major loop in 
the source code, the debugger dis¬ 
played the corresponding assembly 
code. This comparison allowed exami¬ 
nation of the clock cycles required for 
the generated code until a practical 
minimum was reached. 

PC Tech Journal's OPTZTEST.PAS 
program, designed to test common 
code optimizations, was speeded up 
using Turbo Debugger to see what 
code Turbo Pascal generates (see photo 
3). OPTZTEST (available for download¬ 
ing on PCTECHline) uses the standard 
Turbo Pascal Move procedure to move 
information in memory quickly. The 


code in the Move procedure within the 
runtimes linked into the application 
was viewed. The Move procedure al¬ 
ways does slower 8-bit moves (REP 
MOVSB) rather than fast 16-bit moves 
(REP MOVSW) for all but the odd byte 
being moved. A faster procedure was 
substituted for Move, resulting in a 50- 
percent reduction in processor time for 
moving data and a nominal increase in 
.EXE file size (see photo 4). 

Dissecting FORMAT. The statistical analy¬ 
sis software mentioned above can mon¬ 
itor and count INT 13H disk BIOS calls; 
however, it failed to show disk activity 
for the DOS 3-3 FORMAT command 
when formatting a 3.3-inch diskette. 
Turbo Debugger verified that FORMAT 
does not use the INT 13H disk BIOS in 
this case. FORMAT was loaded under 
the control of Turbo Debugger, and 
unconditional breakpoints were set on 
INT 13H instructions. 

On a 5.25-inch diskette, one break¬ 
point for each track was formatted with 
an INT 13H, AH = 05H (format track). 
When a 3.5-inch diskette was formatted, 
no INT 13H breakpoints were encoun¬ 
tered. Turbo Debugger’s Search func¬ 
tion found the INT 13H instructions 
quickly; this could not be done with 
CodeView, because it cannot search for 
assembly-level instructions. 

The arguments must be exact 
when the Turbo Debugger search func¬ 
tion is used to find code in memory. 

A useful addition to Turbo Debugger 
would be the ability to search for oc¬ 
currences of a symbolic operand (op) 
code, regardless of its hexadecimal 
value. This would make it easy to 
search FORMAT.COM for all OUT in¬ 
structions, with any value from the 
set 0E6H, 0E7H, 0EEH, or 0EFH. 

Bugs in the debugger. A minor malfunc¬ 
tion occurred during testing. When 
TDH386 was run with the command¬ 
line arguments FORMAT B:, FORMAT 
did not find the B: argument, indicating 
that the 386 version of the debugger 
may not be setting up the program seg¬ 
ment prefix of the target program cor¬ 
rectly. The non-386 Turbo Debugger 
performed correctly under the same 
conditions. Borland technical support 
said die problem will be corrected, but 
would not commit to a definite date. 

SUPPORTING PLAYERS 

Several utilities play important support¬ 
ing roles for Turbo Debugger. After 
debugging is complete, the TDSTRIP 
utility removes symbol-table informa¬ 
tion from .EXE files, which eliminates 
the need to recompile a program to 
get a finished product. 
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1024X768IBM COMPATIBLE VGA VIDEO CARD 




. es! the Phenomenal VGAWONDER does it all at IBM Hardware level 
compatibility with automatic monitor detect and no dip switches or 
jumpers to set. A HOT CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with 
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operating systems designed for IBM systems will 





TECHNOLOGIES INC. 


Technology you can Trust. 

ATI Technologies Inc. 
3761 Victoria Park Ave., Scarborough, Ontario 
Canada Ml W 3S2 Telex: 06-966640 (ATI TOR) 
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ATI, VGA WONDER—ATI Technologies Inc.; Multisync — NEC Home Electronics Inc.; 
AUTOCAD — Autodesk Inc.; WINDOWS—Microsoft Inc.; GEM — Digital Research Inc.; 
VENTURA — Xerox Corp.; HERCULES — Hercules ComputerTechnology Inc.; 

IBM, VGA, EGA, CGA — International 
Business Machines Corp. 


run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI¬ 
FREQUENCY MONITORS. Although these features are expected from 
ATI they are NOT AVAILABLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfect card for 
networks. MOUSE ON BOARD! ATI built the mouse right 
in to this one, why not? No extra charge! VGAWONDER 
is available in both 512K and 256K Versions. Ask your 
dealer for more information. 
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PHOTO 3: CPU Status 
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174000300 nov uord ptr 100? 
i3 := 1 ♦ 2; { Test constant ar 


Undow | Options 


1SBIAD7 


cs:01D5 C7Q67G000100 nov uord ptr 1007 
OPTZTEST.84: IUectorliZ3 := Z'. { iZ renains 
cs:01DB 8B3E5600 noy 

cstOlDF D1E7 shl 

cs:01El C7857O0OO200 nov 

0PT2TEST .85: IUectorIi23 := 2; { see uhat re 
cs:01E7 8B3E5600 noy d i, 100561 

cs:01EB D1E7 shl 

cs:01ED C7857O00O2O0 noy 

OPTZTEST.86: IUector(2I := 3; 

cs:0tF3 C7G674080300 nov 
OPTZTEST.I 


ds:0Q00 CD 20 83 85 00 30 F0 FE = aa U=« 

ds:0008 ID F0 60 03 OF 45 2D 03 

ds:0010 OF 45 ZF 02 DE 40 FI 30 »E/B|J±0 

ds:0018 01 01 01 00 02 FF FF FF 803 6 


ss:4000 7E00 
ss:3FFE>0000 




PHOTO 4: Assembly Code Implementation 



Disassembled machine code generated by Turbo Pascal 
overlays the related source code in the CPU window, 
whose five panes include stack, registers, flags, code, and a 
data pane of raw data in the area of memory selected. 


Another view of the CPU window shows the underlying as¬ 
sembly-code implementation of a Move procedure call in 
Turbo Pascal. This kind of analysis by Turbo Debugger can 
help in making decisions optimizing performance. 


If a program that was compiled 
with a non-Borland compiler is linked 
with .MAP files, the TDMAP program 
appends the .MAI 3 information to the 
.EXE file in Turbo format. The user can 
then debug these programs with Turbo 
Debugger. With TDMAP, developers 
also can use Turbo Debugger on Turbo 
Pascal 4.0 programs. The steps to do 
this are as follows: 

• Compile Turbo Pascal 4.0 program 
with /$T+ command-line option to 
create a .TPM file. 

• Create a .MAP file from the .TPM file 
using the Turbo Pascal 4.0 utility, 
TDMAP. 

• Run TDMAP to combine the .EXE file 
with information from the .MAP file 
into Turbo Debugger format. 

Another worthwhile utility, TDUMP 
(which Borland calls a module dis¬ 
assembler), is actually a file analyzer 
that breaks down the structures of 
programs, object files, and libraries. 
TDUMP does not disassemble code, but 
relies on the debugger to do so. For 
programs, TDUMP decodes the .EXE 
file header and shows the initial stack 
segment address, the program entry 
point, and all addresses requiring 
loader relocation. 

For object files, TDUMP formats 
the segment definition information, 
PUBLIC symbols, and locations requir¬ 
ing linker fix-ups. The utility also dis¬ 
plays the contents of all data and code 
segments in hexadecimal format. For 
libraries, which are collections of ob¬ 
ject files, TDUMP shows the same .OBJ 
information and some library-specific 
information. 


If a file is not in one of these 
three formats, TDUMP simply prints a 
file dump in hexadecimal, ASCII, or 
both. It does not analyze the structure 
of Turbo Pascal 5.0 .TPU or .TPL files, 
which are the equivalent of libraries in 
other languages. No Turbo Debugger 
utility is provided to accomplish this 
task, but TDUMP does give a straight 
hexadecimal readout of the files. 

The TDPACK utility reduces the 
size of the debugging information ap¬ 
pended to the executable code of an 
.EXE file. For example, a 55KB file 
compiled with debugging information 
grew to 115KB. TDPACK eliminated 
about 9,000 bytes of duplicate informa¬ 
tion, such as strings and data-type in¬ 
formation. If Turbo Debugger runs out 
of memory while debugging a large 
program, running TDPACK could help. 
All the utilities display a list of options 
when started without a command-line 
argument. 

The Turbo Debugger Users Guide 
is well written and detailed, covering 
installation and overall operation. The 
bulk of the guide explains operation 
details, such as examining and modify¬ 
ing files and data, setting breakpoints, 
and evaluating breakpoint and watch 
expressions in the target program’s 
source language. Several chapters ex¬ 
plain the nuances of debugging pro¬ 
grams at the assembly level and debug¬ 
ging with an 80x87 coprocessor. 

AN EXCELLENT VALUE 

Finding bugs in software is a complex 
task. While no software can replace 
careful analysis, high-level language 


debuggers provide an invaluable aid. 
With Turbo Debugger, the developer 
can work in the familiar high-level 
source-code environment, but can eas¬ 
ily drop down to compiler-generated 
machine instructions. 

Turbo Debugger is a solid addition 
to any software developer’s toolbox 
and rounds out Borland’s programming 
product line. It has many attractive fea¬ 
tures including an easy-to-use interface; 
close integration with Turbo C and 
Turbo Pascal; the ability to debug 
CodeView-compatible .EXE files; and 
the capacity to debug very large pro¬ 
grams, either on a 386-based PC or 
remotely, using two PCs. 

Moreover, the package is a bar¬ 
gain. Borland sells Turbo Assembler 
and Turbo Debugger bundled together 
for $149.95. Turbo Debugger is in¬ 
cluded with Borland’s Professional 
Turbo C and Professional Turbo Pascal; 
both packages sell for $250.00 each. 
Current users of Turbo C or Turbo Pas¬ 
cal can upgrade to the Professional 
packages for $99.95 each. 1 —11 & 

Borland International 

1800 Green Hills Road 

P.O. Box 660001 

Scotts Valley, CA 95066-0001 

408/438-5300 

Turbo Debugger 1.0 
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Ben Myers, owner of Spirit of Performance 
Inc. in Harvard, Massachusetts, specializes 
in languages and other software. His last 
article for PC Tech Journal was a review of 
Turbo Pascal 4.0 in April 1988. 
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Give this to 
and you 
hear from 


Upgrading mass storage 
used to mean one interruption 
after the other. 

Your users were very easily 
confused. 

And you weren't always free 
to answer questions like, "How 
do I set up a subdirectory?" 
Or, "How do I upgrade the 
DOS on my hard disk?" 

But, all that's changed. With 
Plus Hardcard™ 40 you can 
upgrade your users to 40MB 
easily and never have to worry 
about it again. 

Because Plus 
Hardcard has 
been specifically 
designed with 
the end user in 


mind. It's completely 
different from other hard 
disks. For example, you won't 
have to personally install 
the Hardcard. Most of your 
users can do it in minutes. 
There's no system recon¬ 
figuration. No connector 
cables or adapter cards. And 
there's plenty of simple 
documentation ready to help 
those who don't know their 
keyboards from their 
clipboards. 

There's even a 
toll-free technical 
support number 
for installation and 
user information. 

So if any of your 


Plus Technical 
Support Line 

1 - 800 - 826-8022 



Plus and Hardcard are trademarks and the Plus logo is a registered trademark of Plus Development Corp., a wholly owned subsidiary of Quantum Corp. 'frademarks/owner: IBM/Intemational Business 




your users 
will never 

them again. 


people have immediate 
questions, you won't have 


compatible with some 
of the biggest names in the 
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to be the one with all the 
immediate answers. 

More importantly Plus 
Hardcard is the most reliable 
(40,000 hours MTBF) fixed 
disk available. It also 
happens to be extremely 
fast (access time 35ms) and 
durable (100 Gs). And it's 

Machines Corporation; COMPAQ/Compaq Computer Corporation; Wyse/Wyse Technology. © 1988 Plus Development Corp. 


business.IBM;COMPAQ;Wyse: 
And more. So if upgrade 
interruptions have kept you 
from getting to bigger issues, 
call us for complete compati¬ 
bility and other technical 
information 

at 1-800- Plug 


/Mm 


826-8022. 
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COVER SUITE: 
DIAGNOSING 
PROBLEM CODE 


Hardware 

Assistance 

The Atron 386Source Probe and Periscope III help developers 
detect bugs more quickly and reliably than software debuggers. 


MARTY FRANZ 


T he very features that have made 
the personal computer such an 
unqualified success—its simplicity 
and accessibility—conspire against the 
software developer attempting to diag¬ 
nose and repair bugs. Unlike main¬ 
frames and minicomputers, errant pro¬ 
gramming or defective hardware can 
easily corrupt PC operating systems, 
code space, data areas, and program 
stacks that reside in unprotected RAM. 
Even software debuggers can be over¬ 
written by the very bug they are trying 
to locate and fix. 

This problem has become magni¬ 
fied in the last few years, as PC operat¬ 
ing environments have become more 
complex. Microsoft Windows, DOS de¬ 
vice drivers, terminate-and-stay-resident 
(TSR) programs such as Borland’s Side- 
Kick, LANs, and advanced hardware 
have combined to make finding and 
fixing complex hardware and software 
problems a frustrating experience. 

The hardware-assisted debugger 
redresses two of the PC’s architectural 
shortcomings that impede debugging. 


First, it hides the debugging software in 
write-protected memory where the pro¬ 
gram being debugged (target program) 
cannot overwrite it. Second, it monitors 
the signals between the CPU and the 
rest of the system and stops the pro¬ 
gram upon the occurrence of an event 
of interest—for example, the imminent 
overwriting of the interrupt table. 

Atron’s 386 Source Probe for 
classic-bus 80386 systems and The Peri¬ 
scope Company’s Periscope III for 
80286 systems are representative of the 
range of price and level of sophistica¬ 
tion available in hardware-assisted de¬ 
buggers. Because the two products sup¬ 
port different types of hardware, they 
are not directly competitive products. 
Table 1 summarizes features of both. 

HARDWARE TO THE RESCUE 

Why should software developers or 
technical-support managers consider 
buying a hardware-assisted debugger? 
Both products reviewed here have 
hefty price tags. The Periscope III is 
$1,395 and the 386 Source Probe com¬ 


mands a princely sum of $4,295. Are 
these products, which cost as much as 
some entire systems, technical overkill? 
An answer to this question requires an 
understanding of what a hardware de¬ 
bugger can do that a software debug¬ 
ger cannot. (For a description of soft¬ 
ware debuggers, see “Turbo Debug¬ 
ging,” Ben Myers, this issue, p. 46). 

Developers use software debug¬ 
gers to set breakpoints at specific loca¬ 
tions in a program. The debugger saves 
a single byte at the break address and 
replaces it with a one-byte INT 3 in¬ 
struction. When the program executes 
this instruction, control transfers to the 
INT 3 handler within the debugger; the 
handler restores the original contents 
of the break location, then displays the 
registers and waits for user input. 

Two difficulties are apparent in 
this approach. First, the user must lo¬ 
cate the area of the program where the 
suspected problem lies. Thus, a large 
part of a typical debugging session in¬ 
volves tracing through long stretches of 
well-behaved code in search of the 
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HARDWARE DEBUGGERS 


TABLE 1: Comparing 386Source Probe and Periscope III 



ATRON 

PERISCOPE 

PRODUCT 

386 Source Probe 

Periscope III 

SOFTWARE VERSION 

1.0 

4.01 

PRICE 

$4,295 

$1,395 

FEATURES 

Protected memory 

1MB 

64KB I 

Trace buffer size (KB) 

2,048 

8,192 

386 compatible 

• 

O 

8088, 286 compatible 

O 

• 

PS/2 compatible 

o 

O 

Source debugging 

• 

• 

Call traceback 

• 

o 

Command macros 

• 

• 

DOS independence 

• 

• 

ASCII terminal 

• 

• 

Dual monitor 

o 

• 

HARDWARE BREAKPOINTS 

Breakout switch (NMI) 

• 

• 

Memory read/write/fetch 

• 

• 

Memory DMA 

o 

• 

I/O port read/write 

• 

• 

Address/port ranges 

• 

• 

Data-qualified 

• 

• 

Count-qualified 

• 

• 

Sequence" 

• 

o 

SOFTWARE BREAKPOINTS 

Code (INT 3) 

• 

• 

Monitor (watchpoint) 

• 

• 

386 debug registers 

• 

• 

9 = Yes O = No 

a The ability to set conditions that must occur in sequence before the breakpoint is taken. 


Both products have similar capabilities in terms of hardware debugging assistance. 
They are not competing products, because each is meant for different hardware. 


point of failure. Second, the operation 
of the software debugger depends on 
the integrity of three areas of memory: 
the location of the breakpoint, the in¬ 
terrupt vector table, and the memory 
containing the INT 3 handler. If the tar¬ 
get program overwrites any of these 
areas, the system hangs. 

A hardware-assisted debugger ad¬ 
dresses one or both of these problems. 
Rather than relying on information in¬ 
serted into the target program’s code, 
this type of debugger can stop execu¬ 
tion in response to events external to 
the program. More sophisticated prod¬ 
ucts also protect the interrupt handlers, 
program code, and interrupt table. 

All hardware-assisted debuggers 
have two components: a board that 
plugs into an expansion slot and soft¬ 
ware that contains the user interface 
and interrupt handlers. In its simplest 
form, the debugging board serves 
merely as a connector for a breakout 
switch. When the user presses the 
switch, the board issues a nonmaskable 
interrupt (NMI) that activates the de¬ 
bugger’s INT 2 handler. This asynchro¬ 
nous method of stopping the target 
program allows the user to reactivate 
the debugger even if the program 
overwrites INT 3 breakpoints or disa¬ 
bles the keyboard by masking off inter¬ 
rupts. IBM’s Professional Debug Facility 
and Periscope II are examples of this 
type of debugger. 

This technique, however, is not 
foolproof. The NMI signal raises INT 2, 
which many video adapters and hard¬ 
disk controllers use for their own pur¬ 
poses. If the debugger repoints this 
vector to its own code, video or disk 
I/O could cease to work. In most cases, 
however, such adapters periodically 
reclaim the INT 2 vector, rendering the 
breakout switch inoperative. Certain 
types of software (copy-protection pro¬ 
grams, for example) intentionally alter 
the NMI response by repointing the 
vector or disabling the NMI signal. Al¬ 
though a program cannot instruct the 
CPU to ignore an NMI, it can gate off 
the signal (prevent it from reaching the 
CPU) by setting the NMI mask bit in 
die appropriate I/O port (its address 
varies in different PC models). 

The next level of hardware sophis¬ 
tication is achieved by adding write- 
protected memory to the debugger 
board. This memory typically resides in 
an unused portion of the processor’s 
address space (for example, the seg¬ 
ments above the video buffer); parts of 
it also may be outside the system’s nor¬ 
mal address space, such as EMS mem¬ 
ory. At a breakpoint, a process similar 


to the mapping of EMS memory moves 
the debugger code into system RAM. 
Periscope I is an example of this type. 

The two products reviewed here 
represent the most advanced type of 
debugger. Both have bus-monitoring 
hardware to achieve a true hardware- 
breakpoint capability. Besides breakout 
switch connectors and protected mem¬ 
ory, the add-in boards also carry an 
auxiliary microprocessor and custom 
logic that reacts to bus signals in real¬ 
time, raising an interrupt when a par¬ 
ticular bus event occurs. 

Typical breakpoint events include 
any or all types of access (read, write, 
DMA, instruction fetch) to a specified 
range of memory addresses or I/O 
ports. A pass count (stop only on the 
mh access) or a data value (stop only 
when reading or writing a certain 
value) further qualifies the breakpoint. 

Although many software debuggers 
can break on a particular data value 
(Microsoft calls it a watchpoint in 


CodeView, Borland calls it a breakpoint 
in Turbo Debugger), they cannot run 
the target program at full speed while 
monitoring data values. Typically, a soft¬ 
ware debugger executes in single-step 
mode, executing the comparison code 
after every machine instruction. This is 
unsatisfactory for realtime programs, 
whose behavior depends on the speed 
of execution. The hardware debugger, 
on the other hand, runs the target pro¬ 
gram at full speed, using hardware 
logic to monitor the level of bus sig¬ 
nals in realtime. 

Another feature of the bus-moni¬ 
toring debugger is a trace buffer that 
saves the last several kilobytes trans¬ 
ferred on the bus. Thus, when a bus- 
event breakpoint occurs, the user can 
display the buffer to determine how 
the program got to that point. 

Compared with a software-only 
debugger, this powerful facility can 
drastically reduce the time spent hunt¬ 
ing for persistent bugs. With a software 
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PHOTO 1: Atron 386Source Probe 



The 386 Source Probe’s board installs in a slot and con¬ 
nects to the 386 socket on the system board. The size of 
the CPU connector makes it a tight fit in smaller system 
units. The white box carries reset and breakout switches. 


PHOTO 2: 386Source Probe Screen 


|H!c Search sYnbol Hatch Options Calls Co NenoriJ Breakpoint Cual nncro Hcg Traccl 

r «ms>- 

Stack: 0000 0060 0000 0000 0000 0000 0000 0000 0000 0090 0000 0000 00 

ftX^OQOO 

Z0CD 0008 9000 FEF0 F01D 173? 0000 013C 0E3C 18BE 0000 6F44 6161 6061 

CX-0000 

FF04 FFFF FFFF FFFF FFFF FFFF FFFF 0FS6 01F8 0000 0014 0018 0F65 FFFF 

DX-0000 

0000 0000 0000 0000 0000 0000 0000 0000 0000 0008 21CD 60CB 0060 0000 

SP=08Q0 

0000 2000 2020 2020 2020 2020 2020 

BP-0000 

°C : VFTOC .c gUp/Dn > Arrows rovc h 

SI-0000 

3. (This progran is fron p. 8 of the Kernighan and Ritchie text) 

DI-0000 

4. »/ 

DS=0F65 

5. 

ES=0F65 

6. nainO 

SS=14CD 

7. ( 

CS-0F75 

8. int louer, upper, step: 

IP=008C 

9. float fahr, Celsius: 

00 

|10. Ioucr = 0: /» louer Iinit of tenperature table */ 

DO 

11. upper = 300; /« upper Unit «•/ 

11 

12. step = 20; /* step size *•/ 

SO 

13. 

zo 

14. fahr = lower; 

00 

15. while (fahr <= upper) ( 

P0 

16. Celsius = (5.0/9.0) « (fahr-32.0); 

ce 

17. printf("x4.0f x6.1fNn", fahr, Celsius); 


18. fahr = fahr ♦ step; 



The 386 Source Probe’s main window holds the disassem¬ 
bled or source code version of the program. Additional op 
tional windows display the stack, watchpoints, and data 
areas. The menu at top displays top-level user commands. 


debugger, the developer must examine 
the results of executed code at pre¬ 
selected sections of the program. This 
process is repeated over and over until 
the developer finds the section where 
the program fails. Depending on where 
the bug appears and how clever the 
developer is in choosing sections of 
the program to examine, this can be a 
long, arduous process. In contrast, an 
advanced hardware-assisted debugger 
finds the section of the program that 
causes the undesirable result, permit¬ 
ting the developer to spend more time 
actually fixing the problem instead of 
searching for it. 

Because some debugging capabili¬ 
ties are built into the 386 chip, an 
add-in hardware debugger for a 386 
system must provide additional func¬ 
tionality to justify its lofty price tag. The 
native debugging facilities include the 
ability to monitor four memory ad¬ 
dresses for three types of access: read, 
write, and instruction fetch. When a 
specified access occurs at a specified 
address, the system executes an INT 1. 
These capabilities, although a great step 
over the INT 1 and INT 3 capabilities 
of 8088 and 286 processors, do not 
approach the power of add-in hard¬ 
ware debugger boards. Such boards 
add the ability to monitor access to a 
range of addresses or I/O ports, to 
break on the occurrence of specific 
data values, and to detect DMA as well 
as CPU-controlled reading or writing. 

The utility of a hardware-assisted 
debugger is clear, but not all debug¬ 
gers are created equal—what separates 
the capable from the competent? PC 


Tech Journal has established the fol¬ 
lowing criteria for evaluating hard- 
ware-assisted debuggers: 

• Power and capability. A useful de¬ 
bugger can look at and change the 
contents of data and code memory, 
and can set breakpoints at code loca¬ 
tions or on events such as interrupts 
or specific bus activity. Moreover, it 
can debug pre-DOS and non-DOS 
programs and break out of any con¬ 
ceivable hang-up. 

• Ease of use. This is a secondary con¬ 
sideration, because what a debugger 
can do is more important than how it 
operates. The ease of performing a 
particular operation, however, should 
be in direct proportion to its ex¬ 
pected use. Ease of setup also is im¬ 
portant. The user should not have to 
ravage a system in order to debug it. 

• Compatibility. A debugger should 
work with the widest possible array 
of hardware. 

• Documentation. Hardware debuggers 
often go unused until the panic sets 
in. Software developers may know a 
great deal about the application but 
not a lot about the underlying hard¬ 
ware. The documentation should be 
written for this type of user. 

THE LATEST PROBE 

The 386 Source Probe is Atron’s latest 
hardware-assisted debugger. Like previ¬ 
ous Atron products (PC Probe for 8088 
systems and AT Probe for 80286 sys¬ 
tems), it is designed to work with one 
type of microprocessor. Atron sells 
three versions of the product. The base 
model, called the 386 Probe ($3,995), 


comes with software to disassemble 
programs into assembly language; die 
386 Source Probe ($4,295) adds soft¬ 
ware for source-level debugging of C 
programs, and the 386 Windows Probe 
($4,595) has a module for debugging 
Microsoft Windows applications. 

The 386 Source Probe consists of 
one diskette with debugger software, 
an adapter board with a plastic stop/ 
reset switch box and attached cable, 
and a loose-leaf instruction manual 
(see photo 1). The documentation is 
organized into tabbed sections that 
explain hardware installation, starting 
the software, and advanced debugging. 
It also has an alphabetized command 
reference and an addendum on debug¬ 
ging under Windows. Documentation 
quality is adequate, but technical famili¬ 
arity with debugging is required. 

The 386 Source Probe’s board is a 
full-length AT adapter with a piggyback 
board on top. Two ribbon cables lead 
to a socket for the 386 processor. On 
the back of the board are connectors 
for a standard-AT serial cable for at¬ 
taching an ASCII terminal and the 
breakout/reset switch. The terminal can 
display debugger output while the 
main monitor displays target program 
output. The breakout switch has a stop 
button that sends an NMI to the debug¬ 
ger software and a reset button that 
resets the CPU but preserves the con¬ 
tents of on-board memory. 

Installation of the software is easy. 
The user simply copies the files from 
the non-copy-protected diskette to a 
working directory and then creates a 
configuration file using any text editor. 
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The best thing next to an 

IBM PC. Or any PC. 


IBM 




The economics of IBM ASCII displays. 

The affordable Models 310 and 410, when 
equipped with cartridges, offer PC terminal 
function for all multi-user PCs. That includes 
the IBM® RT-PC™ computer and the IBM PS/2 
family. 

What’s more. Models 310 and 410 offer 
many popular emulations. Optional cartridges 
provide features such as concurrent DEC™ and 
PC connectivity, and auto dial. Both models 
come with a 3-year warranty. Add an IBM 
Maintenance Agreement, and you’ll get five 
years of IBM service for just $54. 
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The ergonomics of IBM 
ASCII displays. 

They’re not only economically 
attractive, they’re easy to look at. 
Flat 14" screens offer non-glare 
■MMiv viewing. Green or amber/gold 
short-persistence phosphors produce crisp 
character resolution. And each model uses the 
advanced 102-key IBM keyboard. 

Want more information? Just ASCII. 

For a free brochure and to find a distribu¬ 
tor near you, call 1-800-IBM-7257 ext 89. 

Or call your IBM Marketing Representative. 



IBM is a registered trademark, and PS/2 and RT-PC are trademarks, of IBM Corporation. DEC is a trademark of Digital Equipment Corporation. © IBM 1988. 
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HARDWARE DEBUGGERS 



The Periscope board gets most of its signals from an expan¬ 
sion slot, but needs a connection to the coprocessor socket 
to distinguish memory reads from instruction fetches. 


PHOTO 4: Periscope III Screen 
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int louer, upper, step; 
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float fahr, Celsius; 
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811: upper = 300; /* upper Unit */ 
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0000 

814: fahr = louer; 
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816: Celsius = (5.0/9.0) * (fahr-32.0); 
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Periscope Ill’s horizontal windows, from top to bottom, 
display the start of the data segment, the watchpoints, 
the program code, and user commands. 


Hardware installation can be quite 
an experience depending on the ma¬ 
chine. The user must remove the 386 
from the system board, plug a supplied 
ribbon cable connector into the empty 
socket, and mount the 386 on the con¬ 
nector. The other end of the ribbon 
cable, the breakout switch cable, addi¬ 
tional logic probes, and an optional 
dumb-terminal serial cable plug di¬ 
rectly into the Atron board. 

The installation of the ribbon 
cable connector is a very tight fit 
in most systems. To help alleviate this 
problem, Atron supplies the connector 
in one of two orientations—one de¬ 
signed to fit the 16-MHz Compaq Desk- 
pro 386 and the other for the Compaq 
Deskpro 386/20. 

If die 386 chip is located under a 
disk drive, the user may need to disas¬ 
semble much of the system to gain ac¬ 
cess to the CPU. For example, in die 
Deskpro 386/20e, the space between 
the CPU socket and die underside of 
the disk drive is insufficient to accom¬ 
modate the height of the connector, so 
the drive-mounting assembly must be 
propped up at an angle (and the sys¬ 
tem unit cover left off) to provide ade¬ 
quate clearance. On the other hand, if 
die CPU socket is in front of the expan¬ 
sion slots, the height of the connector 
precludes the installation of full-length 
adapter boards in the two or three 
slots directly behind the socket. 

This installation process may cause 
some users to lose faith; those who 
have not tackled any installation more 
complicated than a memory board 
should think twice before attempting to 
install the Atron board without knowl¬ 
edgeable assistance. 


Two jumpers on the Atron board 
determine the two memory-block ad¬ 
dresses that form windows into the 
1MB of protected memory for the de¬ 
bugger software and symbol tables. To 
avoid conflicts with EMS, network 
adapters, or other controller cards, the 
user can set the window at any 16KB 
address between segments C400H and 
DC00H, and the 1MB of protected 
memory at any even megabyte bound¬ 
ary. A diagnostic program ensures that 
the card is functioning properly. 

The 386 Source Probe is a com¬ 
plex product with complex interactions 
with its host system; the installation 
section of the manual does not attempt 
to cover all contingencies. Atron ex¬ 
pects that most installers will need to 
call Atron’s technical support for per¬ 
sonalized help. Telephone support is 
prompt, courteous, and accurate. 

To realize the added benefits of 
the Source Probe, the user must re¬ 
compile the program with options that 
produce symbolic debugging informa¬ 
tion. Atron’s boards use the Microsoft 
debugging information created by the 
/Zi (all symbolic information) and /Zd 
(source line numbers only) compila¬ 
tion switches. The user also should dis¬ 
able optimization with the /Od switch 
because this procedure can reorder 
program instructions, upsetting the cor¬ 
respondence between a sequence of 
machine instructions and the source 
statement from which they were gener¬ 
ated. For programs generated by non- 
Microsoft compilers, the Atron software 
can obtain symbolic information from 
the linker-created .MAP files. 

The 386 Source Probe’s main 
screen window displays assembly lan¬ 


guage or C versions of the source; the 
latter is presented only if the source 
file is available and the program was 
compiled with symbolic debugging op¬ 
tions. The base 386 Probe model dis¬ 
plays only the assembly language view. 
The user also can define auxiliary win¬ 
dows to display die stack or portions of 
the data space (see photo 2). 

Above the main window is a menu 
bar that features 13 options repre¬ 
sented by single-letter abbreviations. 
Unfortunately, many of these abbrevia¬ 
tions are not mnemonic and serve 
merely as accelerator keys in lieu of 
moving the cursor to highlight the de¬ 
sired choice. The letter Y, for example, 
is the abbreviation for sYmbol-related 
functions, because the letter S already 
designates the Search option. Choosing 
an option opens a drop-down menu 
box with several suboptions inside it. 
The up- and down-arrow keys highlight 
an option within the menu box, and 
Enter activates it. 

Along with the menu bar and 
boxes, the function keys also are active. 
The FI key displays concise single¬ 
screen help screens that summarize 
commands but contain no tutorial in¬ 
formation. Other function keys toggle a 
register display window along the 
right-hand side of the screen that up¬ 
dates every time execution is stopped, 
switch the code window between 
source and assembly language views of 
the code segment, single step to the 
next instruction, and execute a source- 
level statement as opposed to a single 
machine instruction. 

The 386 Source Probe has a vari¬ 
ety of commands for manipulating files 
and symbol tables. The File option con- 
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While dBASE Promises Y)u The Moon, 

Clipper Delivers. 


Right now, while others dream about 
the database of the future, you can be 
using it today to create applications of 
unparalleled sophistication. With Clipper* 

— the most powerful and complete 
database development system for PCs. 

Open the Clipper box and you’ll 
find the enhancements dBASE K has been 
promising. And some it hasn’t. 

Such as: a remarkable development 
language that takes you way beyond 
dBASE w emulation, with enhanced commands and entirely new 
language extensions. A unique open architecture which gives 
you the flexibility to create and easily integrate user-defined 
functions in C, Assembler, Clipper, and still other languages. 
The speediest-ever dBASE compiler, yielding applications up 
to 20 times faster. And that’s just for starters. 

Clipper also provides the most capable menu-driven 
debugger to be found anywhere, as well as half a dozen 
modifiable utilities to further reduce development time. 

There’s source code security, too, plus sophisticated 
record and file-locking capabilities that make networking 

Copyright © Nantucket Corporation. 1988. All rights reserved. 

Nantucket and Clipper are registered trademarks of Nantucket Corporation. dBASE is a registered trademark 
and dBASE III PLUS and dBASE IV are trademarks of Ashton-Tate Corporation. 


applications easier to create. 

And once you have created them, 
Clipper gives you an equal measure of con¬ 
trol over distribution by creating .EXE 
files — there are no runtime modules, 
licensing or royalty fees, or additional soft¬ 
ware requirements. You can even add 
stations to a network without adding to 
your costs. 

All of which adds up to the 
most powerful and flexible database 
development system today. 

Why settle for the moon when you can reach for the stars? 
Call (213) 390-7923 today, and we’ll send you a free demo 
diskette and a very informative booklet, Developing and 
Compiling in Clipper. The dBASE development system that’s 
not just one small step.. .but a giant leap forward in pro¬ 
gramming power. 

Clipper* 

Nantucket Corp., 12555 W. Jefferson Blvd., Los Angeles, CA 90066 
Telex: 650-2574125 Fax: 213-397-5469 



Clipper® 

3695* 

dBASE III 
PLUS™ 
8695* 

dBASE IV™ 
Developers Ed. 
81295* 

A true compiler 

Yes(1984) 

No 

??? 

User-defined 

functions 

Yes(1984) 

No 

Limited 

Arrays 

Yes(1985) 

No 

Just Intro’d 

VALID function 

Yes(1985) 

No 

Just Intro’d 

Improved 

Execution Speed 

Yes(1984) 

No 

No 

Link in Other 
Languages 

Yes(1984) 

No 

Limited 

Null Character 
Support 

Yes(1987) 

No 

No 
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HARDWARE DEBUGGERS 

trols the loading of a program (.EXE) 
file or specifies a log file that saves the 
output of a debugging session for later. 
The Search option searches the current 
source file for strings, which is a big 
help when navigating through a large 
source file. The Symbol option dis¬ 
plays, changes, and deletes symbols 
from a module. This option also limits 
the modules from which symbols are 
loaded and through which the program 
will single step. 

The Watch option has comprehen¬ 
sive facilities for displaying code and 
data in a variety of formats. A watch 
window continuously displays the stack 
of a running program or key pointers 
and variables as the program single 
steps. Once defined, watches are stored 
in a file for use during the next debug¬ 
ging session. 

Settings and preferences for the 
debugging session, controlled by the 
Options menu, include case sensitivity 
in string searches, die format of single- 
step listings, and the function-call pro¬ 
tocol in effect. The 386 Source Probe 
supports Microsoft and Lattice func¬ 
tion-call protocols. 

The Calls option provides trace- 
back information for function calls, lo¬ 
cates the caller in the source code, and 
optionally accesses the Search menu 
for fiirdier searching. The user can 
move up and down the calling stack to 
look at functions above and below the 
current function. A unique feature of 
die 386 Source Probe is the Variable 
suboption, which displays and changes 
local variables of any function whose 
stack frame is on the calling stack. 

To restart execution of the pro¬ 
gram and set one-time (non-sticky) 
breakpoints in the code, the Go option 
is used. The non-sticky breakpoints 
execute the program up to the next 
debugging point. The stop button on 
the breakout switch can be used at any 
time to halt execution and return con¬ 
trol to the debugger. 

The Memory option displays and 
changes memory, I/O ports, and vari¬ 
ables. The Variable suboption on this 
menu displays and modifies C variables 
by name, in a format corresponding to 
the type declaration in die source code. 
The 386 Source Probe also handles 
80x87 floating-point numbers and dis¬ 
plays and modifies data in this format, 
including NAN (not a number) and in¬ 
finite values. 

Aldiough it sounds involved, the 
combination of function keys and 
menu selections works smoothly. With 
frequent use, the 386 Source Probe 
becomes a fast, convenient tool. 


The 386 Source Probe permits die 
user to set a wide variety of break¬ 
points—an important selling point for 
any debugger. The user can define 10 
sticky breakpoints with the Breakpoint 
menu. These remain in effect through 
any number of activations until explic¬ 
itly cleared, whereas the debugger au¬ 
tomatically clears non-sticky break¬ 
points, set with the INT 3 instructions, 
when the next breakpoint occurs. 

The user can set hardware break¬ 
points on reading, writing, or instruc¬ 
tion fetches from several address 

T he386 Source Probe per¬ 
mits the user to set a wide 
variety of breakpoints — 
an important selling point 
for any debugger. 



ranges; on any activity to a range of I/O 
ports; or on the occurrence of hard¬ 
ware interrupts. Memory and I/O 
breakpoints can be qualified by data 
values or pass counts. The value can 
include “don’t care” bits (analogous to 
wild-card characters in file searches). 

On a hardware-interrupt breakpoint, 
the debugger gains control after the 
interrupt is acknowledged, but before 
the interrupt handler gets control. The 
user also can specify a sequence of sev¬ 
eral events that must occur in a specific 
order before a breakpoint is taken—a 
real advantage when trying to track 
down an obscure problem. 

Including the Go option, the de¬ 
bugger accepts a grand total of 4 hard¬ 
ware and 13 software breakpoints set at 
once. Hardware breakpoints, such as 
memory access traps and the breakout 
switch, produce an NMI. 

The Evaluate option evaluates ex¬ 
pressions calculator-style and reports 
the results in several radixes. The 
Macro option records keystrokes and 
saves them for later playback. An often 
overlooked nuisance in complex de¬ 
bugging jobs is the need to reenter 
dozens of commands to set up and 
cause a problem. The Register option 
displays (and allows the user to mod¬ 
ify) the 386 registers, including those 
of a math coprocessor. 

Like the Breakpoint option, the 
Trace option uses the hardware on the 
card. As the program executes, the card 
stores a bus history into protected 


RAM. The Trace option dumps CPU ac¬ 
tivity in either processed or unpro¬ 
cessed form; the former presents the 
bus events in order of execution, the 
latter in the order they occurred in the 
prefetch queue. The debugger displays 
the contents of the trace buffer in dis¬ 
assembled or raw hexadecimal format. 

Atron provides a driver to debug 
non-DOS and pre-DOS programs that 
activates the Source Probe during 
bootup, when DOS is not present, to 
perform the services needed by the 
software portion of the debugger. The 
user also can load a program’s symbol 
table independently of its code to 
debug previously installed TSRs. 

PERISCOPING PROBLEMS 

The Periscope Company makes several 
debuggers for PC- and AT-class ma¬ 
chines. Periscope I resides in a 56KB 
protected-memory board and has an 
NMI breakout switch. Periscope II does 
not have the memory board, but has a 
breakout switch that does not require 
an expansion slot because it has a con¬ 
nector that slides into an occupied slot. 

The Periscope III hardware-assisted 
debugger (see photo 3) is the flagship 
of the Periscope line. The model re¬ 
viewed here has hardware breakpoints, 
a trace buffer, 64KB of protected RAM, 
and a breakout switch. It is designed 
for 8088 and 286 systems running as 
fast as 10 MHz, but does not work in 
386 systems. Periscope III includes a 
non-copy-protected diskette containing 
the debugger software, an adapter 
board, an umbilical socket for a 287, a 
remote breakout switch, and a manual. 

The manual (246 pages, nicely 
typeset and indexed) contains an instal¬ 
lation section, a tutorial section, and 
several chapters on the various utilities. 
Some sections of the manual are some¬ 
what disjointed and, like the Atron doc¬ 
umentation, it assumes that the user is 
experienced at debugging. 

Like the 386 Source Probe, soft¬ 
ware installation is the easy part. After 
backing up the diskette for safekeeping, 
a configuration program accomplishes 
the entire installation. The manual rec¬ 
ommends removing any device drivers 
or TSRs from the system before run¬ 
ning the configuration program. The 
program generates the version of Peri¬ 
scope needed (based on the hardware 
purchased) and copies the required 
files to a subdirectory called PERI. 

To install the hardware, the user 
must set switches on the Periscope III 
board for the I/O ports and memory 
address and insert the board in an ex¬ 
pansion slot. One DIP switch on the 
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COMPAQ SUN'UNEYS; HI? 
NCR, ANDTANDYALL HAVE 
A POWERFULWEAPON. 




In the computer industry, every manufacturer also fully compatible with the broadest range of 
wants to build their machines so fast, powerful, software available today, and the software that’s 

and easy to use that it gives them an edge on the coming tomorrow. Which is why the 386 chip has 

competition. So at first, it seems surprising that become the common denominator in computing, 
these intense competitors all use the same chip: So if you’re buying a new computer, make sure 

Intel’s 386“ microprocessor. it has an Intel 386 chip inside. Because in today’s 

But when you think about it, this chip not only tough business environment, it’s good to know the 
gives their machines blazing performance. It’s ultimate weapon is sitting on your desk. 

iny 

®19881 red Corporation. Tradematks/Owner. COMJ&Q/Compaq Computer Corporation; SUN/Sun Microsystems Inc.; Unisys is a registered trademark of Unisys Corporation; NCR/NCR Corporation; H-P/Hewlett Packard; Tandy/Tandy Corporation.386 is a trademark of Intel. 
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HARDWARE DEBUGGERS 


board controls the I/O port address; it 
provides unusual flexibility by allowing 
any address divisible by four between 
000H and 3FCH. The other controls the 
starting address of the 64KB of pro¬ 
tected memory (the default is D000H; 
the board can be set for any 64KB 
boundary in the first 1MB.) 

The Periscope III board does not 
function correctly unless the user con¬ 
nects a cable between it and the 287 
socket, even if a 287 coprocessor is not 
installed in the system. This is because 
the board uses a pin on the 8087 or 
287 to determine if a memory read is 
an instruction fetch. This signal is not 
available on the expansion bus and is 
more easily obtained from a pin on the 
coprocessor than from the CPU. 

After hardware installation, a diag¬ 
nostic program checks to ensure that 
the board is functioning properly. The 
only problem encountered during in¬ 
stallation was that a Leading Edge EGA 
using INT 2 to emulate CGA mode 
caused a conflict with Periscope’s NMI 
vector, disabling the breakout switch. 
After turning off the emulation, Peri¬ 
scope functioned perfectly. A similar 
problem exists with any video adapter 
that uses this type of emulation. 

Periscope loads as a TSR into 
memory, to be activated either by the 
breakout button or the RUN loader 
utility. Like the 386 Source Probe, Peri¬ 
scope can debug source lines and use 
.MAP files produced by Microsoft’s 
LINK for symbols. The TS.COM utility 
converts some types of .MAP files into a 
.PSS (Periscope symbol) file that Peri¬ 
scope can then load as its symbol table. 
The .MAP files produced by Phoenix’s 
PLINK, Microsoft’s LINK, and Digital 
Research’s LINK86 must be processed 
with TS.COM, as do programs com¬ 
piled with Aztec C, DeSmet C, and 
Microsoft C with the CodeView link 
option (/CO). Periscope fully supports 
the debugging information provided by 
the /Zi or /Zd options of Microsoft 
compilers. 

Periscope’s output display divides 
the screen into several windows (see 
photo 4). One contains the source 
code to tine target program in either 
assembly or source language. A vertical 
window shows the stack; an indicator 
shows where the BP register is point¬ 
ing. Still another window displays a 
chunk of memory in hexadecimal and 
ASCII. Periscope also has windows for 
watches, registers, and commands and 
help information. 

Terse one- or two-letter com¬ 
mands, which are similar to, but much 
more powerful than DEBUG’s com¬ 


mands, manipulate what information 
the windows display. The commands 
are maintained in a 312-byte circular 
buffer that the user can scroll through, 
allowing prior commands to be re¬ 
called, edited, and reissued. 

The main function keys control 
screen swapping between Periscope 
and the target program and permit 
DOS-style command editing. The Alt 
function keys save die current com¬ 
mand line as a macro; the correspond¬ 
ing Ctrl function key recalls and exe¬ 
cutes it. Like Atron’s macro facility, this 
eases the developer’s problem of re¬ 
peating tedious commands when de¬ 
bugging a program. 

All Periscope hardware uses the 
same software, so some of the func¬ 
tions are duplicated in software-only 

A.// Periscope hardware 
uses the same software, so 
some functions are dupli¬ 
cated in software-only and 
hardware-assisted forms. 


and hardware-assisted forms. For exam¬ 
ple, either the software (slowing down 
the program under test) or the bus¬ 
monitoring hardware (realtime) moni¬ 
tors breakpoints on memory accesses. 
True hardware breakpoints monitor any 
access (read, write, DMA, or fetch) on a 
range of memory or block of I/O ports 
and can qualify each breakpoint by a 
pass count or data value. 

The trace buffer accommodates 
8,192 bus events and displays instruc¬ 
tion fetches, data transfers, or both. The 
user can limit the contents of the 
buffer to events of interest, allowing 
the capture of widely spaced events. 
One possible breakpoint is a buffer full 
of either consecutive or filtered events. 
In consecutive events, the program 
stops in any of three conditions: when 
a specified event is at the beginning, 
midpoint, or end of the trace buffer. 
This allows the user to determine how 
a program reached a certain point and 
where it went. 

Periscope has facilities for debug¬ 
ging pre-DOS and non-DOS programs 
and for user-written routines. The user 
can write routines to run when a 
breakpoint occurs, when the program 
terminates normally, after every Peri¬ 
scope command, or as part of a boot 


sequence. These routines cannot per¬ 
form DOS functions, because the inter¬ 
rupts that invoke them might occur 
while execution is within a DOS func¬ 
tion, and DOS is not reentrant. To han¬ 
dle this, Periscope has a replacement 
set of services the routine can use, 
such as displaying a string and search¬ 
ing the program’s symbol table. Con¬ 
trol is passed to the user routine via a 
software interrupt in the range 60H to 
FFH, with the registers specifying the 
type of processing to perform. 

Periscope permits the developer to 
debug programs on ASCII terminals. 
The file PSTERM.TXT contains the key¬ 
board and display mapping, control 
characters, and communications param¬ 
eters. This alternate display is selected 
when Periscope first starts. Periscope 
also supports two-display systems for 
debugging; one displays Periscope and 
the other displays the target program. 

HOW BIG IS THE PROBLEM? 

Periscope’s major drawback is a narrow 
range of compatibility; it runs only on 
PC- or AT-bus 8088 and 286 machines 
running no faster than 10 MHz. If those 
are the target machines, Periscope III is 
a good value. 

The Atron 386 Source Probe has a 
wide array of features. Only the price 
and the relatively messy installation 
(potentially hazardous to the integrity 
of the fragile pins of the 386 chip) 
might be cause for second thoughts. 
This product, however, is a great help 
in developing software for the brave 
new world of the 386. 

Both debuggers are excellent 
products for the machines they are 
designed for. Considering the lack of 
alternatives, they are invaluable for 
solving certain kinds of problems. 
Which one you select depends on the 
machine you use most. llmnimii B 

Atron, a division of Micro Case 
Saratoga Office Center 
12950 Saratoga Avenue 
Saratoga, CA 95070 
408/253-5933 
386 Source Probe: $4,295 

CIRCLE 332 ON READER SERVICE CARD 

The Periscope Company Inc. 

14 Bonnie Lane 
Atlanta, GA 30328 
404/875-8080 
Periscope III: $1,395 
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Marty Franz is a programmer for Allen Test 
Products, a division of The Allen Group Inc., 
located in Kalamazoo, Michigan. 


JANUARY 1989 


67 











Introducirg the 
fastest possible wavto 
create the fist MSDOS 
programs possible. 



set_curso 


Add watch 


23383:5936 


Watchpoint... 
Tracepoint... 
Delete Uatch... 
Delete All Uatch 


Ctrl+U 


P = scrnbuf; 


/* Draw top of box. */ 


218; 

2 ; 

i = 0; i i COLS; p += 2i i++) 

*p = 196; 


/* Draw side of box. */ 


Now includes OS/2 system support! 


For Personal Computers Running 
the MS, OS/2 or MS-DOS, 
Opemting System 


Microsoft C 5.1 

Optimizing Compiler 


FileMieuSearch UatchI Options Language 


Microsoft 


Microsoft C Optimizing Compiler 5.1 Techbox 

Comp iler 

• Optimizations that generate the fastest code for DOS and 
OS/2 systems. 

- In-line code generation. 

- Loop optimizations. 

- Elimination of common subexpressions. 

• Full OS/2-system support to break the 640K barrier. New. 

- Family API programs that run under DOS and the OS/2 
systems. New. 

- Write multithreaded programs and Dynamic Link 
Libraries. New. 

• Small, medium, compact, large, and huge memory models. 

• Mix models with NEAR, FAR, and HUGE keywords. 

• Fast compilation (10,000 lines/minute) with Microsoft 
QuickC: M 

• Fastest math, in-line 8087/80287 instructions, and 
floating-point calls. 

• More complete support of proposed ANSI standard. 

• Over 350 library functions, including a graphics library. 

Microsoft CodeView 

• Full OS/2 systems support. New. 

- Debug applications of up to 128 MB under the OS/2 
systems. New. 

- Debug multithreaded programs and Dynamic Link 
Libraries. New. 

• Source-level debugging for precise control over programs. 

- Dynamic breakpoints in the source. 

- Debug programs written in a variety of Microsoft 
languages. New. 

- Full symbolic display of C structures. New. 

- Interactively follow linked lists and nested structures. 
New. 

- Watch variables, memory, registers, and flags. 

Other Utilities 

• Fast linking (twice as fast as the C 4.0 version linker). 

• OS/2 incremental linker- up to 20 times faster than a ftill 
link. New. 

• OS/2- and MS-DOS reconfigurable programmers 
editor. New. 


Everything about Microsoft® C Optimizing 
Compiler version 5.1 is dedicated to the professional 
programmer. 

Fast code. Fast development. Fast debugging. And 
full support for both MS-DOS® and the OS/2 systems 
in a single package. 

There’s no faster C code on a PC, because power¬ 
ful optimizations, such as in-line code generation and 
loop enregistering, generate executables that are com¬ 
pact and efficient. The documentation even teaches 


you special coding techniques to squeeze every last bit 
of speed out of your code. 

Fast code isn’t all you get. Under MS® OS/2, the 
640K barrier is gone so you can write C programs as 
large as a gigabyte. You can call the operating system 
directly. Create more responsive programs (multiple 
threads allow program operations to overlap). And 
build Dynamic Link Libraries (DLLs) that can be 
shared, saving valuable memory. DLLs also allow 
your main programs to be smaller, so they load faster. 


























Watchl Options Language 


Add Watch 


Now includes OS/2 systems support! 


Microsoft C 5.1 

Optimizing Compiler 


File Oieu Search 


Uatchpoint... 

Tracepoint... 

Delete Watch... CtrMJ 
Delete All Watch 


set curso 


sernbuf 


/* Draw top of box. */ 


*p = 218; 


/* Draw side of box. */ 


fflicmsm 


For Personal Computers Running 
the MS, OS/2 or MS-DOS, 
Operating System 


Microsoft C Optimizing Compiler 5.1 Techbox 

Comp iler 

• Optimizations that generate the fastest code for DOS and 
OS/2 systems. 

- In-line code generation. 

- Loop optimizations. 

- Elimination of common subexpressions. 

• Full OS/2-system support to break the 640K barrier. New. 

- Family API programs that run under DOS and the OS/2 
systems. New. 

- Write multithreaded programs and Dynamic Link 
Libraries. New. 

• Small, medium, compact, laige, and huge memory models. 

• Mix models with NEAR, FAR, and HUGE keywords. 

• Fast compilation (10,000 lines/minute) with Microsoft 
QuickC. 

• Fastest math, in-line 8087/80287 instructions, and 
floating-point calls. 

• More complete support of proposed ANSI standard. 

• Over 350 library functions, including a graphics library. 

Microsoft CodeView 

• Full OS/2 systems support. New. 

- Debug applications of up to 128 MB under the OS/2 
systems. New. 

- Debug multithreaded programs and Dynamic Link 
Libraries. New. 

• Source-level debugging for precise control over programs. 

- Dynamic breakpoints in the source. 

- Debug programs written in a variety of Microsoft 
languages. New. 

- Full symbolic display of C structures. New. 

- Interactively follow linked lists and nested structures. 
New. 

- Watch variables, memory, registers, and flags. 

Other Utilities 

• Fast linking (twice as fast as the C 4.0 version linker). 

• OS/2 incremental linker- up to 20 times faster than a flill 
link. New. 

• OS/2- and MS-DOS reconfigurable programmer’s 
editor. New. 


You can even write a single Family API program that 
runs under both MS-DOS and MS OS/2. 

Microsoft Editor is the first reconfigurable text 
editor for programmers that lets you develop under 
MS-DOS and MS OS/2. Under MS OS/2, multitask¬ 
ing lets you edit one file while you compile another, 
which cuts development time. You can even generate 
multiple compiles that report errors directly back into 
your source code. 

Microsoft CodeView® is the highly acclaimed 


window-oriented source-level debugger that makes 
debugging fast and efficient. You can view program 
execution while you watch variables and register 
values change. And under MS OS/2 you can debug 
multithreaded applications, DLLs, and programs as 
large as 128 MB. 

New Microsoft C Optimizing Compiler 5.1 for 
the professional programmer. It’s all the speed you need 
Call (800) 541-1261, ||U|MeA# 
Department F36. lilRfi m 


Microsoft, the Microsoft logo. MS, MS-DOS. and CodeView are registered trademarks of Microsoft Corporation. 
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COMPUTER 

SYSTEMS 


The VGA 

Parade 

Filing out in a steady stream are dozens of add-in boards that 
emulate and enhance the VGA standard. Seven of the highest- 
performance boards show their true colors. 


C ompetition is fierce among ven¬ 
dors of Video Graphics Array 
(VGA) add-in boards. IBM’s PS/2 
Display Adapter and Compaq’s Video 
Graphics Controller (VGC) were the 
first out of the gate and set a stiff pace 
for the rush of boards to follow. 

On the heels of its review of the 
IBM and Compaq boards (see “The 
VGA Compatibility Test,” Ed McNierney 
and Kent Quirk, November 1988, p. 49), 
PC Tech Journal applies its suite of VGA 
compatibility tests to evaluate seven 
16-bit VGA boards. They are the Allstar 
Microsystems Peacock, AST VGA Plus, 
Hewlett-Packard D1180A VGA, Tatung 
VGA, Tecmar VGA/AD, Video Seven 
V-RAM VGA, and Western Digital Im¬ 
aging Paradise VGA Professional. Table 1 
compares the features of these VGA 
boards to the IBM and Compaq boards. 

The VGA compatibility tests are 
designed to compare VGA add-in 
boards to the IBM system-board VGA 
and to each other. With square pixels, 
higher resolution, and an improved 
register set, the VGA standard has recti¬ 
fied the worst problems of the earlier 
EGA. Each board is examined for qual¬ 
ity of hardware, software, and docu¬ 
mentation and tested for compatibility. 


KENT QUIRK 


Performance is compared using 
the text-scrolling, window/scrolling, and 
16-color graphics tests from the PC 
Tech Journal system benchmark suite 
(see “High-Level Measurements,” Kent 
Quirk, September 1988, p. 54). 

All boards were installed and 
tested in an 8-MHz IBM AT 339. Table 2 
shows the relative performance of each 
board expressed as a percentage of the 
performance of the IBM PS/2 Display 
Adapter. These boards have 16-bit in¬ 
terfaces and perform better than the 
IBM board with its 8-bit interface. 

The ability of the boards to func¬ 
tion properly in a multitasking environ¬ 
ment is tested by using them to run 
IBM OS/2 Standard Edition version 1.1 
(which includes Presentation Manager) 
and Microsoft Windows/386. As ex¬ 
pected from their compatibility test 
results, both the IBM VGA and Compaq 
VGC boards work fine with OS/2 and 
Windows/386. 

Not surprisingly, the IBM and 
Compaq boards are very compatible 
with the system-board VGA, although 
even the IBM board differs slightly. In 
addition to the higher performance 
provided by the 16-bit interface, these 
seven VGA boards offer enhanced text 


and graphics features, including explicit 
support for monitors other than ones 
designed specifically for the VGA, addi¬ 
tional modes with resolutions as high 
as l,024-by-768 pixels for these moni¬ 
tors, and automatic detection and 
emulation of earlier-standard video 
modes, such as CGA and Hercules (see 
table 1). 

These seven boards use only three 
VGA chip sets among them. Three use 
the Paradise chip set, two use Video 
Seven’s, and two use hardware from 
Tseng Laboratories. Features and soft¬ 
ware for each of the chip sets are simi¬ 
lar, but each board vendor adds its 
own custom features and support. 

Although the VGA chip set is the 
core of its design, a VGA board can 
incorporate other components. IBM, for 
example, provides a feature connector , 
which has no products available for it 
at the moment but could be used to 
add extra resolution or other advanced 
features. Most of the manufacturers 
provide IBM-compatible feature con¬ 
nectors, just in case. The IBM board 
also has connectors for attaching a 
daughterboard. Only Video Seven emu¬ 
lates IBM’s add-in board in size, shape, 
and daughterboard connectors. 
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PHOTO 1: Allstar Microsystems Peacock 


PHOTO 2: AST VGA Plus 


PHOTO 4: Tatung VGA 


PHOTO 3: Hewlett-Packard D1180A 



PHOTO 6: Video Seven V RAM VGA 



PHOTO 7: Western Digital Paradise VGA 



Photo 1: Peacock has a surface-mounted Tseng Laboratories 
VGA chip and both 9- and 15-pin display connectors. 

Photo 2: VGA Plus’s Paradise VGA chip is surface mounted. 
It has 256KB of RAM, with sockets for another 256KB. 

Photo 3: The HP D1180A board uses a Paradise VGA chip 
and is available with either 256KB or 512KB of RAM. 

Photo 4: The Tatung VGA’s Video Seven VGA chip and 
256KB of RAM are all surface mounted on the board. 

Photo 5: VGA/AD uses a surface-mounted Tseng Laborato¬ 
ries VGA chip. It provides 9- and 15-pin display connectors. 

Photo 6: The V RAM VGA is the same size as IBM’s VGA 
add-in board, but allows 512KB of dual-ported RAM. 

Photo 7: The VGA Professional board uses a surface- 
mounted Paradise VGA chip and comes with 512KB of RAM. 


72 


PC TFXH JOURNAL 












































2 "*he Peacock offers a great deal 
of flexibility for about the same 
price as the Compaq VGC. It offers sev¬ 
eral enhanced resolution modes, and it 
can be used with existing digital as 
well as the new analog VGA displays. 

The board has a 9-pin DIN con¬ 
nector as well as the standard 15-pin 
VGA connector. The 9-pin connector 
allows the use of CGA, EGA, and 
monochrome monitors (at their normal 
resolutions) as well as VGA monitors. 

A 9.25-inch-long XT-height board, 
the Peacock’s rear bracket contains an 
opening through which users can ma¬ 
nipulate a set of four DIP switches to 
specify monitor configurations. 

The board’s VGA chip and ROM 
BIOS are both from Tseng Laborato¬ 
ries. It is available with either 256KB 
(which is standard on the IBM system- 
board VGA) or 512KB of RAM. For 
users programming the board directly, 
the additional video memory allows 
higher graphics resolution, more col¬ 
ors, and more pages of text or a single 
larger page to be scrolled under pro¬ 
gram control. 

The Peacock supports a range of 
text video modes beyond those found 
on the IBM system-board VGA, includ¬ 
ing character/line combinations of 80- 
by-60, 100-by-40, 132-by-25, 132-by-28, 
and 132-by-43. Fonts provided are sim¬ 
ple but adequate. 

Enhanced graphics modes of 600- 
by-800 pixels and l,024-by-768 pixels 
are available, but the information re¬ 
quired for programmers to use them is 
not provided; this limits their use to 
the device drivers provided by Allstar 
for specific applications such as Auto¬ 
desk’s AutoCAD. The board also has 
hardware zoom ability in graphics 
mode. Once zoomed, die image can be 
panned across the displayed area. A 
terminate-and-stay-resident (TSR) utility 
called HOTZOOM allows the user to 
zoom in on any portion of a graphics 
image and scroll die image around the 
zoomed area. 

Unlike the IBM and Compaq add¬ 
in boards, the Peacock supports the 
vertical-retrace interrupt (INT 2), which 
allows programs to update the screen 
image during the vertical-retrace inter¬ 
val without constantly monitoring VGA 
status registers. This feature is compati¬ 
ble with the IBM VGA system board, 


but its use can condict with other ex¬ 
pansion boards, such as network adapt¬ 
ers, that use INT 2. 

Software and documentation. Allstar sup¬ 
plies device drivers for Autodesk’s 
AutoCAD, Lotus Development Corpora¬ 
tion’s 1-2-3 and Symphony, Digital Re¬ 
search Inc.’s GEM, Xerox Corporation’s 
Ventura Publisher, and Microsoft Win¬ 
dows. Allstar’s pair of TSR programs, 
HOTZOOM and HOTKEY, control the 
pan and zoom from die keyboard or 
from software. Users cannot install the 
software interface, however, without 
also installing the keyboard interface. 

A font-loading utility and powerful 
font editor create and modify fonts, 
including those used with extended 
video modes and a sample APL font. 

The VMODE utility switches among 
all supported video modes, including 
EGA, CGA, monochrome display 
adapter (MDA), and Hercules emula¬ 
tion. The board conies with a replace¬ 
ment for the ANSI.SYS device driver; it 
can handle all extended modes, a video' 
BIOS speed-up driver, and a diagnostic 
program (which also acts as a demon¬ 
stration program). 

Allstar’s documentation provides 
detailed information on configuration 
and installation. Missing from the docu¬ 
mentation is an explanation of how to 
use the Peacock’s high-resolution 
modes, although it includes informa¬ 
tion on interfacing programs with the 
pan and zoom functions. 

Compatibility and performance. The Pea¬ 
cock had numerous compatibility prob¬ 
lems. One of them was major—the 
BIOS would not set up the characters 
for the multiple font test. Several 
video-mode failures occurred, including 
the common problem with writing 
color 0 text in mode 11H, which is 
shared with the Compaq VGC. Some 
differences in CRTC register parameters 
were also evident (see table 2). 

The Peacock’s compatibility in 
monochrome mode is particularly poor 
with respect to the digital-to-analog 
converter (DAC). It is obvious from 
watching the screen that the DAC has 
different values from the ones IBM 
uses, but the compatibility test could 
not read or write the Peacock’s DAC 
in monochrome mode. Monochrome 
mode also exhibited the common 
mode ODH text writing failure. 

Despite these problems, the Pea¬ 
cock functioned satisfactorily with OS/2 
version 1.1 and Windows/386 in stan¬ 
dard VGA resolution modes. It also 
worked correctly with Windows 2.0 in 
standard VGA modes and in 800-by- 
600 pixel graphics mode. 


The Peacock was one of the slow¬ 
est boards tested when used in 16-bit 
mode, performing the text-scrolling test 
only 35 percent faster than the 8-bit 
IBM VGA add-in board. This poor per¬ 
formance results because Allstar re¬ 
quires the use of a RAM BIOS driver in 
order to deliver full 16-bit BIOS per¬ 
formance. The Peacock performs text 
operations twice as fast as the IBM 
add-in board (but not as fast as the 
Compaq VGC) with the driver loaded, 
but at a cost of 32KB of valuable RAM. 

The Peacock would be useful for 
an OEM wanting to take advantage of 
the extended video modes and pan and 
zoom with custom software, or for 
someone needing a board that sup¬ 
ports digital monitors. Because of its 
compatibility failures, the Peacock is 
not recommended for the casual user. 



AST 


VGA PLUS 


7 ' r he AST VGA Plus offers an array of 
features and very good performance. 
Its enhanced features are hindered by 
its inability to initiate 16-bit operation 
automatically and die high price ($941) 
of its 512KB version. 

From the well-known add-in 
board manufacturer, AST, this board 
features the Paradise chip set used on 
the Compaq board. The BIOS is a joint 
AST-Western Digital effort. The VGA 
Plus is a 7.25-inch-long, XT-height 
board with a single 15-pin connector 
on the back panel and a set of DIP 
switches. The board has the standard 
allotment of 256KB of RAM and an 
extra row of empty sockets for upgrad¬ 
ing to 512KB. This is the only board 
tested that has no IBM-compatible fea¬ 
ture connector, precluding the use of 
future VGA enhancements that make 
use of the connector. 

Beyond the normal VGA modes, 
the VGA Plus supports graphics modes 
with as many as 800-by-600 pixels and 
16 colors, and text modes with as many 
as 132 characters by 43 lines. If 512KB 
of RAM is installed, it supports 640-by- 
480 pixels with 256 colors. 

Software and documentation. AST sup¬ 
plies a diskette of device drivers for 
AutoCAD, GEM, Windows, Lotus, Cal- 
Comp Inc.’s cadvance, and Ashton-Tate’s 
Framework II. AST also includes in¬ 
structions for using extended video 
modes with MicroPro International’s 
WordStar and WordPerfect Corpora¬ 
tion’s WordPerfect. 


JANUARY 1989 


73 



















VGA PARADE 


TABLE 1: VGA Board Features 



IBM 

COMPAQ 

ALLSTAR 

AST 

RESEARCH 

HEWLETT- 

PACKARD 

TATUNG 

TECMAR 

VIDEO 

SEVEN 

WESTERN 

DIGITAL 

PRODUCT 

VGA 

VGC 

Peacock/ 

16 

VGA 

Plus 

D1180A 

VGA 

VGA/AD 

V-RAM 

VGA 

Paradise 
VGA Pro¬ 
fessional 

PRICE" 

$595 

$599 

$495/ 

$595 

$599/ 

$941 

$445/ 

$595 

$399 

$545 

$899/ 

$1,194 

$799 

SPECIFICATIONS 

Chip set 

IBM 

Paradise 

Tseng 

Paradise 

Paradise 

Video 

Seven 

Tseng 

Video 

Seven 

Paradise 

Video RAM (KB) 

256 

256 

256/512 

256/512 

256/512 

256 

512 

256/512 

512 

Bus interface (bits) 

8 

16 

16 

8/16 

8/16 

16 

16 

16 

8/16 

Display connector (pins) 

15 

15 

9/15 

15 

15 

15 

9/15 

15 

15 

Warranty (years) 

1 

1 

2 

2 

1 

1 

2 

5 

3 

Feature connector 

• 

• 

• 

o 

• 

• 

• 

• 

• 

Diagnostics 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Automatic 16-bit operation 

N/A 

• 

• 

0 

o 

• 

• 

• 

• 

Vertical retrace interrupt 

O 

o 

• 

o 

o 

• 

• 

• 

o 

Hardware zoom 

o 

o 

• 

o 

o 

o 

o 

o 

o 

OS/2 COMPATIBILITY 

• 

• 

• 

• 

• 

• 

• 

• 

m b 

EMULATION MODES 

CGA 

o 

o 

• 

• 

• 

• 

• 

• 

• 

EGA 

o 

o 

• 

• 

• 

o 

• 

• 

• 

MDA 

o 

o 

• 

• 

• 

o 

• 

• 

• 

Hercules o o • 

ENHANCED 16-COLOR TEXT MODES (columns/rows) 

• 

• 

• 

• 

• 

• 

80-by-43 

o 

o 

o 

o 

o 

40H 

40H 

40H 

o 

80-by-60 

o 

o 

26H 

o 

o 

43H 

o 

43H 

o 

100-by-40 

o 

o 

2AH 

o 

o 

o 

o 

o 

o 

100-by-60 

o 

o 

O 

o 

o 

44H 

o 

44H 

o 

132-by-25 

o 

o 

24H 

55H 

55H 

41H 

17H 

41H 

55H 

132-by-28 

o 

o 

23H 

o 

o 

45H 

o 

45H 

o 

132-by-43 o o 22H 

ENHANCED RESOLUTION GRAPHICS MODES (pixels) 

54H 

54H 

42H 

o 

42H 

54H 

640-by-400, 16 colors 

o 

o 

o 

o 

o 

o 

14H 

o 

o 

640-by-350, 256 colors 

o 

o 

o 

o 

o 

o 

1AH 

o 

o 

640-by-400, 256 colors 

o 

o 

o 

5EH 

o 

66H 

1BH 

66H 

5EH 

640-by-480, 256 colors 

o 

o 

• c 

5FH C 

5FH C 

o 

1CH 

67H C 

5FH 

752-by-4l0, 16 colors 

o 

o 

o 

o 

o 

60H 

o 

60H 

o 

720-by-540, 16 colors 

o 

o 

o 

o 

o 

61H 

o 

61H 

o 

720-by-540, 256 colors 

o 

o 

o 

o 

o 

o 

o 

69H C 

o 

800-by-600, 2 colors 

o 

o 

o 

59H 

59H 

o 

o 

o 

59H 

800-by-600, 16 colors 

o 

o 

29H 

58H 

58H 

62H 

16H 

62 H 

58H 

800-by-600, 256 colors 

o 

o 

• c 

o 

o 

o 

1DH 

o 

o 

l,024-by-768, 2 colors 

o 

o 

o 

o 

o 

o 

o 

63H 

o 

l,024-by-768, 4 colors 

o 

o 

o 

o 

o 

o 

o 

64H 

o 

l,024-by-768, 16 colors 

• = Yes O = No 

N/A = Not Applicable 

nn H = Video mode (loexadecimal) 

o 

o 

• c ' 

o 

o 

o 

18H C 

65H C 

o 

a Prices are with 256KB of video RAM, except for Tecrnar and Western Digital boards, which come with 512KB. Second price, if given, is with 512KB. 
b When configured to support a VGA rather than a multifrequency display. 
c 512KB RAM required. 


The 16-bit VGA boards offer enhanced text and graphics features and also promise close compatibility with the IBM VGA 
standard. The IBM VGA add-in board and Compaq VGC are included here for comparison with the other seven boards. 
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TABLE 2: Compatibility and Performance Test Results 


AST HEWLETT- VIDEO WESTERN 

IBM COMPAQ ALLSTAR RESEARCH PACKARD TATUNG TECMAR SEVEN DIGITAL 


PRODUCT 

SPECIFICATIONS 

VGA 

VGC 

Peacock 

VGA 

Plus 

D1180A 

VGA 

VGA/AD 

V-RAM 

VGA 

Paradise 
VGA Pro¬ 
fessional 

BIOS date 

10/27/86 

02/17/88 

07/20/88 

06/13/88 

04/21/88 

09/29/88 

09/21/88 

07/13/88 

05/23/88 

BIOS copyright 

IBM 

Compaq 

Tseng 

AST/ 

Paradise 

Paradise 

Video 

Seven 

Tecmar 

Video 

Seven 

Paradise 

Chip set 

IBM 

Paradise 

Tseng 

Paradise 

Paradise 

Video 

Seven 

Tseng 

Video 

Seven 

Paradise 


BIOS COMPATIBILITY 


Mode support 

Cursor operation 

Light-pen support 

Multiple pages 

Screen scrolling 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Text I/O 

O(A) 

0(A,B) 

°(B) 

o(C) 

O(A) 

0(A,B) 

0(A) 

0(A,B) 

O(A) 

Graphics I/O 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Palette/DAC 

• 

• 

O(D) 

• 

• 

• 

• 

• 

• 

Save/restore video 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Character generator 

• 

• 

O(E) 

• 

• 

• 

• 

• 

• 

Alternate select 

• 

• 

• 

• 

O(F) 

°(F) 

• 

• 

• 

Data areas 

• 

• 

O(G) 

• 

• 

• 

°(G) 

o(G) 

• 

HARDWARE COMPATIBILITY 

General registers 

0(H,I) 


O(J) 

Q(H,I) 

O(H.I) 

O(H) 

0(H,K) 

o 

0(H,I) 

DAC registers 

• 

• 

O(L) 

• 

o(M) 

0(L,M,N) 

0(L,N) 

0(L,M,N) 

• 

Sequencer registers 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CRTC registers 

• 

O(O) 

0(0, P) 

• 

o(O) 

o(Q) 

0(0, P) 

• 

o(O) 

Graphics registers 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Attribute registers 

• 

°(R) 

• 

o(R) 

o(R) 

o(R) 

• 

o(R) 

o(R) 

RELATIVE PERFORMANCE (to IBM VGA) 

Text scrolling 100 251 

135 

231 

164 

216 

162 

216 

164 

Window/scrolling 

100 

247 

117 

216 

149 

207 

154 

207 

150 

Graphics 

100 

110 

105 

111 

111 

114 

102 

115 

111 


All boards except IBM VGA were tested in 16-bit mode. 

• = Pass O = Fail 

COMMENTS 

A. Monochrome mode: text writing failure in mode ODH. 

B. Fails to correctly implement text written in color 0 in mode 11H. 

C. Fails to correctly implement fonts in modes 4 and 5. Text read/write fails. 

D. The DAC and Palette were completely unreadable through BIOS functions. 

E. The system hung while attempting to change fonts (never returned from a BIOS call). 

F. Implements more than IBM does in alternate BIOS data areas. 

G. The dynamic state area differs from IBM’s. This should not cause any problems. 

H. Shows 10H instead of 70H in input status register 0. Use of these bits is reserved by IBM. 

I. Fails to provide hardware interrupt on vertical interval. 

J. Shows 50H instead of 70H in input status register 0. 

K. The value in the (currently unused) feature control register is different from IBM’s. Not likely to cause a problem. 

L. DAC read/write errors. 

M. Assigns color values to the upper palette registers that IBM left set to zero. 

N. The DAC palette loaded in monochrome mode is wrong. 

O. Minor errors in cursor size in emulation modes. Usually off by one line. 

P. Minor variations found in CRTC register values. This could cause marginal monitors to lose synchronization. 

Q. The board defaults to enabling the vertical retrace interrupt. This increases the chance of a random system crash. 

R. In the attribute registers test, horizontal scrolling was jerky' rather than smooth. The chips buffer a register write 
until the next vertical interval, rather than IBM’s method of doing it immediately. Appropriate programming 
steps can be taken to work around this problem. 


All of the boards (even the IBM add-in board) are to some degree incompatible with the IBM PS/2 system-board VGA. Many 
of them exhibit slight variations when used with a monochrome monitor, but this is not likely to be a problem for most users. 
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A utilities diskette contains a diag¬ 
nostic program, a video BIOS speed-up 
program, a mode-setting program 
called ASTVGA, and a VGASETUP pro¬ 
gram for displaying correct switch set¬ 
tings to install the VGA board in any 
given system. 

Before installing the AST VGA, the 
user must set a switch on the board 
that specifies 8- or 16-bit access to the 
board’s VGA ROM BIOS. Running the 
AST VGA Plus in 16-bit mode requires 
that no other boards be installed in the 
space from C0000H to DFFFFH. (This 
excludes most hard-disk drives, ex¬ 
panded memory boards, and network 
boards.) Both Western Digital and AST 
manuals include dire warnings about 
using 16-bit mode in systems that do 
not meet this criterion. 

The reason for AST’s conservative 
approach using 16-bit mode operation 
has to do with basic architectural fea¬ 
tures of the IBM AT expansion bus. On 
an AT-compatible bus, a hardware sig¬ 
nal exists called -MEM CS16, which an 
add-in board can use to indicate that it 
will perform a 16-bit transfer. From the 
time an address appears on the bus, 
the board has a short time to deter¬ 
mine whether the address applies to 
that board and whether or not a 16-bit 
transfer will be performed. Some of 
the highest bits of the address appear 
first; they specify the address to the 
nearest 128KB boundary, and according 
to IBM’s AT specification, an add-in 
board must decide whether or not it 
activates —MEM CS16 based only on 
this information. 

AST has implemented the AT spec¬ 
ification to the letter. Boards from the 
other manufacturers provide an auto¬ 
sense feature to determine when to use 
16-bit mode. This feature measures bus 
performance at boot time to determine 
if the board can push the bus specifica¬ 
tion by waiting until the entire address 
appears before asserting the -MEM 
CS16 line. Most of these boards allow 
the user to force 8-bit mode if auto¬ 
sense is not working properly. 

The manual for the VGA Plus has a 
quick-installation fold-out page and 1 
well-written text explaining the features I 
of the board, installation, and the driv¬ 
ers with which it is equipped. The 
manual is a set of 75 punched sheets 
to be inserted into an IBM-style binder. 
Compatibility and performance. Through 
the ASTVGA program, the VGA Plus 
supports emulation of the EGA, CGA, 
MDA, and Hercules boards. However, 
the CGA emulation uses incorrect font 
data in graphics modes; any text dis¬ 
played is unintelligible. 


The AST, Hewlett-Packard, and 
Western Digital boards all share a diffi¬ 
culty—if a Microsoft mouse driver is 
loaded, changing to an emulation 
mode causes the screen to go blank. 
The AST mode-setting utility blanks the 
screen as soon as the emulation mode 
is invoked; however, the Paradise 
driver can change modes without 
blanking the screen—only when the 
program exits does the problem occur. 

Western Digital documents the 
problem in a README file on the Par¬ 
adise board’s utility diskette. To get 
around this difficulty, the user (with 
the mouse driver not loaded) must set 
the video mode, lock it, and reboot the 
system in the current mode. 

AST provides a diagnostic pro¬ 
gram, DIAG, with VGA Plus that is use¬ 
ful for testing the board’s operation. 
However, this program leaves the 
board in a state such that it fails several 
of the VGA compatibility graphics tests 
and causes Microsoft Word to place the 
board in a very low-resolution mode. 
Turning the system off and on again 
returns the board to its normal state. 

The AST board failed to correctly 
implement text fonts in modes 4 and 5, 
which are the CGA color graphics 
modes. In monochrome mode, the 
VGA Plus had the same compatibility 
failures as the IBM system-board VGA. 
Finally, the VGA Plus (as well as the 
IBM add-in board, the Allstar Peacock, 
and Tecmar VGA/AD) failed the hori¬ 
zontal scrolling test by causing obvious 
jerking motion. 

The VGA Plus worked fine with 
OS/2 version 1.1 and Windows/386 at 
standard VGA resolutions. It also 
worked correctly with Windows 2.0 in 
standard VGA modes and in 800-by- 
600-pixel graphics mode. 

The AST board is fast, second only 
in speed to the Compaq VGC. Its good 
performance and minor compatibility 
problems make it worthwhile at $599 
for the 256KB version, but rather ex¬ 
pensive at $941 for the 512KB version. 


HEWLETT PACKARD 


D1180A 


7 "*he D1180A from computer manu¬ 
facturer Hewlett-Packard (HP) has 
many features and good compatibility 
for a good price. Its speed is not im¬ 
pressive, however, and its price advan¬ 
tage may disappear when compared 
with discounted prices that are avail¬ 
able on other boards. 


Like the Compaq VGC, the D1180A 
is designed to work with the company’s 
own systems but works equally well 
with other XT and AT compatibles. 

The D1180A uses the Paradise chip 
set. The 8.75-inch-long XT-height board 
is available with 256KB or 512KB of 
RAM. The D1180A has three connectors 
for attaching a daughterboard, which 
are different from those used on the 
IBM VGA add-in board. It supports the 
same advanced modes as AST and 
Western Digital (except 600-by-400 pix¬ 
els with 256 colors), including four text 
modes with as many as 132 characters 
by 43 lines (in monochrome or color), 
and graphics modes of 800-by-600 pix¬ 
els with 16 colors and 640-by-480 pix¬ 
els with 256 colors (the latter requires 
512KB of RAM). 

Like the AST board, 16-bit opera¬ 
tion must be selected manually by set¬ 
ting a jumper on the board. 

Software and documentation. The 
D1180A is the only VGA board tested 
that provides its software utilities and 
drivers on both 3.5- and 5.25-inch dis¬ 
kettes. The drivers provided include 
AutoCAD, cadvance, and Microsoft Win¬ 
dows (version 1.x only); the manual 
has instructions for using WordPerfect 
and WordStar. 

Software is nearly identical in ap¬ 
pearance and operation to that shipped 
with the AST board. A program called 
HPVGA allows setting the VGA modes, 
including EGA, CGA, MDA, and Hercu¬ 
les emulation. 

The FONTLOAD utility delivers 
Norwegian- and Danish-language fonts 
and IBM-compatible fonts. The latter 
are identical to fonts installed in the 
board’s ROM BIOS. 

The documentation is limited in 
that installation instructions cover only 
HP products. The board comes set to 
8-bit mode (which works in all HP 
computers). The 16-bit mode is de¬ 
scribed only in an appendix and must 
be enabled with a DIP switch accessed 
from within the PC’s case. The docu¬ 
mentation does a good job of covering 
installation in HP computers, but says 
nothing about switch-setting when in¬ 
stalling the board in an IBM computer. 

Documentation is stapled and 
punched for an HP binder, which has 
pages that are wider than an IBM-style 
binder. This can be inconvenient for 
non-HP system owners. 

Compatibility and performance. The 
D1180A shares with the IBM add-in 
board cleared-reserved bits in the input 
status register 0. The D1180A-assigned 
values to the DAC registers, which the 
IBM board sets to zero, had a single 


76 


JANUARY 1989 












failure in cursor-emulation mode and 
failed to execute the horizontal scroll¬ 
ing test smoothly. These errors also 
occurred in monochrome mode. An¬ 
other problem (which the HP, AST, and 
Western Digital boards all share) is that 
the screen goes blank when changing 
to an emulation mode if the mouse 
driver is loaded. 

The D1180 worked fine with OS/2 
1.1, Windows/386, and Windows 2.0 in 
standard VGA modes; an 800-by-600 
pixel graphics driver for Windows 2.0 
is not provided. 

The D1180 uses both the Paradise 
BIOS and chip set and its performance 
reflects as much. It is about 50 percent 
faster than the IBM VGA add-in board; 
the Compaq and AST boards, which 
use their own BIOS, are more than 
twice as fast as the IBM board. None¬ 
theless, at $445 for the 256KB version, 
the board is competitively priced. 



TATUNG 


VGA 


I ^atung, which uses the Video Seven 
chip set, is moderately compatible 
with the IBM system-board VGA. Its 
major advantages, however, are its 
higher speed and its lower price. 

The Tatung VGA board supports 
only 256KB of RAM and has few extra 
features. It is XT-height and seven 
inches long. The back panel contains a 
15-pin VGA-type connector; its configu¬ 
ration DIP switches are accessible only 
with the system cover removed. 

Beyond the VGA support, the 
board has CGA and Hercules emula¬ 
tion. Although the board can be used 
for EGA and MDA applications, hard¬ 
ware emulation of EGA and MDA is not 
supported. Extended text modes in¬ 
clude 80 characters by 60 lines and 100 
characters by 60 lines; graphics extend 
from 752-by-4l0 pixels with 16 colors 
to 640-by-400 pixels with 256 colors. 
Software and documentation. The board 
has a disappointingly small set of soft¬ 
ware drivers: Lotus 1-2-3 and Sym¬ 
phony, AutoCAD, and Microsoft Win¬ 
dows. To access the extended-mode 
features, an enhanced video BIOS 
driver must be loaded. This is an in¬ 
convenience and a waste of valuable 
RAM space; the VGA BIOS on the 
board should take care of this. 

Tatung provides several interesting 
utilities. CLR clears the entire display, 
even in extended modes, while the di¬ 
rectory listing utility (DU) uses the 


whole screen to display a directory. A 
utility called VGA allows setting the 
board-emulation modes and provides a 


screen saver. The enhancement selec¬ 
tion utility (ESU) sets extended modes. 
Diagnostic software is supplied. 

Detailed installation documentation 
is provided, including instructions for 
setting configuration switches on IBM 
PC and AT system boards. The single 
70-page manual is the same size as IBM 
PC documentation. Technical documen¬ 
tation for the VGA chip set is available 
separately from Video Seven. 
Compatibility and performance. This 
board has many compatibility prob¬ 
lems, including the color 0 failure in 
mode 11 common to the Compaq, 
Allstar, and Video Seven boards. The 
reserved-bits problem in input status 
register 0 also occurred; the settings 
are not compatible with either of IBM’s 
methods (system-board VGA or VGA 
add-in board). The monochrome-mode 
DAC palette is entirely different than 
that used by IBM’s system-board VGA, 
even to the point of using bright white 
for color 255, while IBM uses black. In 
monochrome mode, the first 36 DAC 
colors are the same as IBM; after that, 
all bets are off. 

The compatibility test reported 
more than 50 differences. The board 
functions correctly with OS/2 1.1, 
Microsoft Windows/386, and Win¬ 
dows 2.0 in standard VGA modes. The 
driver provided by Tatung for 800-by- 
600 pixel, 16-color graphics mode 
for Windows 2.0 worked correctly 
when used with a variable-frequency 
monitor. 

The error reported as a difference 
in the vertical-retrace register shows 
that the Tatung BIOS locks the CRT 
controller (CRTC) registers by default; 
this is not true of IBM. This board does 
support vertical-retrace interrupts, un¬ 
like some of its competitors. 

The Tatung VGA is quite fast— 
almost as fast as the AST and Compaq 
boards in the text-scrolling tests and 
twice as fast as the IBM add-in board. It 
is very economical with a list price of 
$399 but does have some compatibility 
problems, particularly its incompatible 
monochrome-mode palette. 



^T^he Tecmar VGA/AD offers a number 
JLof features and performance similar 
to that of the HP D1180A and Paradise 


VGA Professional. It has several com¬ 
patibility problems, particularly when 
used with a monochrome monitor. It 
can display high-resolution modes on 
digital displays, rather than requiring a 
VGA display. 

The VGA/AD is larger than many 
boards; it is XT height and 11.25-inches 
in length. The VGA chip is by Tseng 
Labs, while the video BIOS is by Tec- 
mar. The VGA/AD provides both a 15- ‘ 
pin VGA-type monitor connector and a 
9-pin digital-display connector. A six- 
position DIP switch is used to select 
monitor type and brand, and color or 
monochrome modes. The board sup¬ 
ports the vertical-retrace interrupt. 

The VGA/AD has 512KB of RAM 
and supports text video modes as wide 
as 132 characters and as high as 60 
lines. The graphics resolution goes as 
high as l,024-by-768 pixels with 16 col¬ 
ors. Moreover, the board supports all 
modes on all monitors (except CGA 
monitors, which are limited in their 
vertical resolution). Pushing a monitor 
beyond its physical resolution limits 
does not always yield good results, and 
in some cases the board causes an un¬ 
steady, interlaced image. Nonetheless, 
this feature could be valuable when 
resolution is more important than 
image quality. 

Software and documentation. The Tec- 
mar VGA/AD ships with a significantly 
extended version of DOS’s ANSI.SYS 
driver. The enhanced driver supports 
all screen modes available with the 
VGA/AD, switching among modes, and 
many of die extended ANSI features 
not supported by IBM’s ANSI.SYS (for 
example, clear to beginning of line and 
specification of character height and 
line length). 

Drivers are included for Lotus 
1-2-3 and Symphony, Microsoft Win¬ 
dows, AutoCad, FastCAD. GEM, and 
Ventura Publisher. Instructions for 
using the VGA/AD with WordPerfect, 
WordStar, and WordStar Professional 
are also provided. 

Tecmar has been in the add-in 
board business for a long time, and the 
packaging of this board shows it. Along 
with its user manual, Tecmar offers a 
Guide to Cover Removal and Replace¬ 
ment , which covers such arcane infor¬ 
mation as instructions for removing the 
cover from the Columbia Data Products 
PC-compatible computer. The manuals 
are bound but also are punched for 
IBM-style binders. 

Compatibility and performance. Although 
the Tecmar video BIOS is flexible, the 
price of flexibility in this case is speed. 
The Tecmar board performs the text 
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VGA PARADE 


scrolling tests 1.5 times faster than the 
IBM VGA add-in board. This perfor¬ 
mance is on par with that of the HP 
and Western Digital boards, but slower 
than that of the Compaq, AST, Tatung, 
and Video Seven boards. 

The VGA/AD has many incompati¬ 
bilities with the IBM system-board VGA, 
but these incompatibilities do not affect 
the operation of most applications. Tec- 
mar’s board shows significant differ¬ 
ences between the values in its video 
BIOS data areas and IBM’s video BIOS 
data areas. The values, however, accu¬ 
rately indicate the state of the VGA/AD; 
a programmer who codes to IBM’s 
documentation should be able to read 
Tecmar’s video data areas without 
much difficulty. 

Reserved bits in the VGA/AD input 
status register 0 differ from IBM’s re¬ 
served bits (both system and add-in 
boards). In addition, a reserved bit is 
set in the feature control register. Tec- 
mar also uses different values for the 
CRTC registers; this presents a potential 
synchronization problem on some 
monitors. Finally, the cursor emulation 
on the VGA/AD is inaccurate. 

The Tecmar board is the only one 
reviewed that requires a switch to 
change to monochrome mode when 
using a monochrome monitor. Compat¬ 
ibility in monochrome mode is a prob¬ 
lem, most notably in the registers and 
the data areas. DAC palette register set¬ 
tings were wrong from color 1 on. The 
VGA compatibility test gave up after 
finding 50 differences. 

The VGA/AD functions correctly 
with OS/2 1.1, but has some problems 
with Windows/386 in standard VGA 
modes in that it fails to reload the 
proper font when switching among 
applications. It operates correctly with 
Windows 2.0 in standard mode, and in 
800-by-600 pixel graphics mode, using 
the driver provided. 

This board is appropriate for those 
who can use the extended video 
modes or who need a variety of video 
modes on a single monitor. Its flexibil¬ 
ity is its strong point, but anyone ex¬ 
pecting to use a monochrome monitor 
should look elsewhere. 



VIDEO SEVEN 


V RAM VGA 


V Hdeo Seven’s stated goal for its 
V-RAM VGA is to emulate exacdy 
IBM’s add-in board for PCs, while im¬ 
proving speed. It has mostly succeeded 


in the first and succeeded very well 
indeed in the second objective. The 
V-RAM VGA is the same full-length, 
two-thirds height as the IBM PS/2 Dis¬ 
play Adapter and has the same connec¬ 
tors in the same positions (although it 
adds the 16-bit interface). It is physi¬ 
cally compatible with any products de¬ 
signed to fit the IBM board. Like West¬ 
ern Digital Imaging with its Paradise 
chip set, Video Seven makes and uses 
its own chip set. 

The V-RAM VGA is the only board 
reviewed that comes with a lifetime 
guarantee of compatibility with IBM’s 
PS/2 Display Adapter. The guarantee 
states that if the V-RAM VGA fails to 
operate properly in a situation where 
IBM’s board does, Video Seven will ei¬ 
ther fix the problem or refund the pur¬ 
chase price. This is not the same as 
guaranteeing compatibility with the 
IBM system-board VGA, because even 
IBM’s PS/2 Display Adapter is not 100- 
percent compatible with it. 

The V-RAM board comes with 
256KB of RAM; additional memory can 
be added, but the board uses ZIP-pack 
chips which are less common than the 
usual DIP packages. Video Seven sells 
its own memory-upgrade kit. In addi¬ 
tion, a V-RAM VGA appendix lists parts 
numbers for this type of RAM available 
from other vendors. 

The board supports six enhanced 
text video modes beyond what IBM’s 
system-board VGA supports. The widest 
enhanced text video mode is 132 char¬ 
acters and the highest is 60 lines. In 
addition, graphics resolutions as high 
as l,024-by-768 pixels with 16 colors 
are available. 

The utility software supplied with 
the board is basically the same as that 
which comes with the Tatung board, 
except that the ESU works without hav¬ 
ing to install the RAM BIOS. ESU dis¬ 
plays all possible video modes (based 
on the monitor in use) and allows the 
user to select among them. The in¬ 
cluded version of the ANSI.SYS driver 
supports whatever screen size is se¬ 
lected this way. 

To improve compatibility with 
IBM’s system-board VGA, the V-RAM 
VGA board supports vertical-retrace in¬ 
terrupts. This feature is enabled and 
disabled with a jumper. 

The VRAM VGA works fine with 
OS/2 1.1 and Microsoft Windows/386 
and Windows 2.0 in VGA mode. It also 
works correctly with Windows 2.0 in 
800-by-600 pixel mode. It and the Ta¬ 
tung VGA are the only boards reviewed 
that provide a Windows/386 driver 
for this enhanced graphics mode. 


Software and documentation. Video 
Seven supports AutoCAD, Lotus prod¬ 
ucts, Ventura Publisher, Microsoft Win¬ 
dows, WordPerfect, and WordStar. The 
bound manuals provided are complete 
and well illustrated. 

Compatibility and performance. Despite 
its guarantee of compatibility, the 
V-RAM VGA has several compatibility 
problems, most of them the same ones 
encountered by the Tatung board, 
which uses the same chip set. The DAC 
errors are the same, as is the writing 
failure in mode 11. Video Seven has no 
problem with the reserved bits in input 
status register 0. Like the Tatung board, 
the palette in monochrome mode is 
wrong, and screen appearance suffers 
because of it. Except for the mono¬ 
chrome mode problems, these incom¬ 
patibilities are not likely to affect the 
operation of most applications. 

Like the Tatung VGA, this board is 
twice as fast as the IBM VGA add-in 
board in the text- and window-scrolling 
tests, following closely behind the 
Compaq and AST boards. With its 
high-speed video RAM, it has the fastest 
graphics of all the boards reviewed. 



WESTERN DIGITAL 
PARADISE VGA 
PROFESSIONAL 


2 "*he Paradise VGA Professional from 
Western Digital Imaging is one of 
the most compatible of the boards re¬ 
viewed; its price, however, is among 
the highest ($799). Using a newer ver¬ 
sion of the same chip set and the Para¬ 
dise ROM BIOS used by Hewlett-Pack¬ 
ard, this board supports all standard 
VGA modes, emulates the EGA, CGA, 
MDA, and Hercules boards,- and pro¬ 
vides the same eight advanced modes 
as the AST and HP boards. The Para¬ 
dise VGA Professional comes standard 
with 512KB of RAM in order to support 
these extra modes. 

The back panel holds a single 
VGA-type 15-pin connector and an 
opening through which a four-position 
DIP switch can be set. The switch is 
used to set monitor type (VGA or mul¬ 
tifrequency) and 8-bit or autosense 16- 
bit operation. 

The board supports 8- or 16-bit 
data bus transfers and also can use the 
video BIOS in a 16-bit mode. The 
board performs a test at boot time to 
sense whether die 16-bit mode is us¬ 
able. The user can manually specify 
8-bit or 16-bit modes by setting a 
jumper on the board. 
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Some Companies Make All The Right Connections. 



Fob Those Who Min t ... There’s The Smart Hue. 


The Smart Hub: 

♦ Helps you find the problem . . . fast. 


Even the best-maintained ARCNET®LANs 
sometimes develop a glitch. That’s when it 
pays to have the Thomas-Conrad Smart 
Hub help locate problems on the network. 



♦ Lets you disable a port at the touch 
of a button. 

♦ Includes all the features of a 
Thomas-Conrad Active Hub. 

♦ Works on any ARCNET LAN. 


With a Smart Hub in place, you can de¬ 
tect the culprits immediately. Or you can 
monitor each port and get a readout that 
pinpoints where the trouble is. Then you 
can instantly disable the port and repair 
the problem .. . loose cables, bad boards, 
same node IDs, whatever. You can even 
move the Smart Hub to a different location 
to test out a separate set of workstations 
and interfaces. 


The ARCNET Smart Hub is avail¬ 
able in both 8 and 16 port versions 
for coax, twisted pair or fiber optic 
ports. Call Thomas-Conrad today and 
we’ll show you how the Smart Hub 
sees to it that your problem ports 
are spoken to. 
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VGA PARADE 


Like the AST VGA, which incorpo¬ 
rates the Paradise chip set, using 16-bit 
mode requires that die entire memory 
map from address C0000H to DFFFFH 
be empty (which excludes most hard¬ 
disk drives, expanded-memory boards, 
and network boards). The board 
worked fine, however, in die AT test 
machine and in a machine that had 
boards with the ROM BIOS in this ad¬ 
dress range. 

Software and documentation. The Para¬ 
dise VGA Professional comes with de¬ 
vice drivers to support AutoCAD, GEM, 
cadvance, Ventura Publisher, Microsoft 
Windows, and Framework II. It also has 
instructions for using extended text 
modes with WordPerfect and WordStar. 

The board comes with two manu¬ 
als. A user’s guide describes installation 
of the board and operation of its utili¬ 
ties, and a software manual describes 
device drivers that come standard with 
it. A file on the second utility diskette 
gives information on programming ad¬ 
vanced video modes. 

Compatibility and performance. During 
its three-year warranty period, Western 
Digital guarantees that the VGA Profes¬ 
sional will run any software that the 
IBM VGA add-in board will when in¬ 
stalled in an IBM PC/XT or PC/AT. The 
Paradise VGA Professional fared better 
in the VGA compatibility tests than the 
AST and HP boards, which also use the 
Paradise chip set. The only failures de¬ 
tected were the different status of the 
reserved bits in input status register 0, 
die lack of vertical-interrupt support, a 
problem with cursor positioning, and 
visibly jerky scrolling on the horizontal 
pan test. All of these, except the latter, 
are also problems of the IBM add-in 
VGA board. The problems encountered 
with this board are mainly cosmetic 
and not likely to affect applications. 

Like the AST and Hewlett-Packard 
boards, it causes a blank screen when 
changing to an emulation mode if the 
mouse driver is loaded. 

The VGA Professional works fine 
with OS/2 1.1, Microsoft Windows/386, 
and Windows 2.0 at standard VGA reso¬ 
lutions. It also works with Windows 2.0 
in 800-by-600 pixel graphics mode. The 
VGA Professional offers almost identical 
performance to the Hewlett-Packard 
D1180, but is not as fast as the Compaq 
and AST boards, with their optimized 
ROM BIOS. 

Those who find the VGA Profes¬ 
sional expensive at $799 may want to 
consider the Paradise VGA Plus 16, 
which is identical to the VGA Profes¬ 
sional except that it provides only 
256KB of memory and costs $499. 


THE RIGHT FIT 

In choosing a VGA, many people will 
care more about VGA speed than com¬ 
patibility, and most VGA board manu¬ 
facturers are banking on that fact. All 
the boards reviewed here, with their 
16-bit interfaces, provide better perfor¬ 
mance than the IBM add-in board at 
the expense of some compatibility. 

For text speed, the highly compati¬ 
ble Compaq VGC (reviewed in Novem¬ 
ber) takes highest honors. It uses a Par¬ 
adise chip set and, by taking care with 
the video BIOS, achieves significantly 
better text performance than any other 
board, including those using the same 
chips, even Paradise. Its major disad¬ 
vantage is lack of support for any ex¬ 
tended graphics modes. 

Video Seven and Western Digital 
provide high resolution as well as com¬ 
patibility with IBM’s system-board VGA 
and guarantee that their boards can run 
any application in the same way that 
IBM’s does. This combination is expen¬ 
sive, at $200 and $300 more, respec¬ 
tively, than their nearest competitors. 
AST and Hewlett-Packard offer good 
boards for the price, and AST’s is al¬ 
most as fast as Compaq’s. The Tatung 
VGA is a bargain if you can live with its 
incompatibilities. (Note, however, that 
many of these boards are heavily dis¬ 
counted, so prices may vary.) 

In graphics mode, the boards all 
perform about the same. The VRAM 
VGA with its V-RAM display buffer is 
slightly faster than die odiers. Note that 
the graphics test used incorporates 
C-library routines that do not take ad¬ 
vantage of the 16-bit data interface pro¬ 
vided on these boards. As 16-bit graph¬ 
ics routines become available, all of 
these boards will show much better 
graphics performance than 8-bit VGAs. 

Video Seven offers the widest 
array of supported modes, high resolu¬ 
tion, good speed, and excellent com¬ 
patibility—but for the highest price by 
far. If operation in monochrome mode 
is necessary, however, stay away from 
both the Tatung and Video Seven 
boards. These have unacceptable fail¬ 
ures in monochrome mode. 

Although the VGA is a relatively 
new product, the market for it has rap¬ 
idly matured. All of the boards re¬ 
viewed will run properly in the major¬ 
ity of situations. Boards with 16-bit in¬ 
terfaces provide higher performance 
than 8-bit VGAs, often at little addi¬ 
tional cost. The enhanced graphics 
these boards provide when used with 
high-resolution monitors can be used 
with DOS now, and with OS/2 when 
video drivers become available. 


The vendors here, with the excep¬ 
tion of Tatung, are working to make 
these drivers available in the near fu¬ 
ture. Among them, many trade-offs 
exist in speed, compatibility, features, 
and price, but every buyer should be 
able to find a comfortable fit. [jg & 

Allstar Microsystems 
13885 Alton Parkway 
Irvine CA 92718 
800/525-0286; 714/951-1884 
Peacock 
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AST Research Inc. 

2121 Alton Avenue 
Irvine, CA 92714 
714/863-1333 
VGA Plus 
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Hewlett-Packard Company 
Customer Information Center 
19310 Pruneridge Avenue 
Cupertino, CA 95014 
800/752-0900; 415/857-1501 
HP Dll80A VGA 
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Tatung Company of America 
2850 El Presidio Street 
Long Beach, CA 90810-1178 
213/637-2105 
VGA 
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Tecmar Inc. 

6225 Cochran Road 
Cleveland, OH 44139-3377 
216/349-0600 
VGA/AD 
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Video Seven Inc. 

46335 Landing Parkway • 

Fremont, CA 94538 
800/238-0101; 800/962-5700; 
415/656-7800 
V-RAM VGA 
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Western Digital Imaging 
800 E. Middlefield Road 
Mountain View, CA 95053 
415/960-3353 
Paradise VGA Professional 
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Kent Quirk is president of Totel Systems Inc. 
a Westford, Massachusetts, firm specializing 
in custom hardware and software develop¬ 
ment as well as the manufacture of com¬ 
mercial electronic systems. He is a contribut¬ 
ing editor for PC Tech Journal. Correspon¬ 
dence can be sent via MCI Mail to KQUIRK. 
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What looks like DOS, 
ads like DOS, 

is easy like DOS, 

can hook everybody up 
and keep ’em hopping 
from program to program, 

and costs less than 
an office chair? 



The Comfortably Affordable 
(and alreadyavailable) PC-MOS 


TM 


If you can afford a nice leather 
chair for your office, you can 
afford a multi-user, multi-tasking 
operating system that’s just as 
comfortable to use. 

PC-MOS incorporates break¬ 
through technology that allows 
you to fully harness the power 
and capabilities of 80386-based 
computers, while maintaining 
the compatibility and ease of 


use of DOS. So now you can 
have up to 25 inexpensive ter¬ 
minals driven by a single 80386 
processor. You can continue to 
use your favorite software pro¬ 
grams like Lotus 1-2-3,™ dBASE 
III,™ and WordPerfect,™ and you 
can keep using those familiar 
DOS commands like DIR and 
COPY. You can even run all those 
terminals as a single cluster 



THE SOFTWARE LINK 

3577 PARKWAY LANE • NORCROSS, GEORGIA 30092 
INSIDE GEORGIA: 404-448-5465 • FAX: 404-263-6474 


connected to a Novell server. 

PC-MOS comes in single, 
five and 25-user versions starting 
at $195. Your satisfaction is 
guaranteed or you get a com¬ 
plete refund. 

For more information about 
PC-MOS and the name of the 
authorized dealer nearest you, 
call 1-800-451-LINK. Then you 
can sit back and relax. 


PC-MOS is a trademark of The Software Link, Inc. All other brand names are the trademarks of their respective holders. 
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N ot long into the high-flying, early 
days of microcomputers, devel¬ 
opers' level of excitement 
mounted even higher as they began to 
realize the communications potential of 
these new desktop wonders. Those 
who were still semiregular members of 
the mainframe faithful fairly glowed at 
the thought of marrying the versatility 
and independence of the PC with the 
power and capacity of the mainframe. 
Thus was born “host connectivity.’’ 

The inherent challenge to such a 
liaison Ts that microcomputer users 
quickly grow accustomed to a machine 
that is versatile and independent and, 
perhaps most importantly, personal. 
Their tolerance for the mainframe’s 
obtuse interface, is understandably low, 
and emulation packages take you only 
so far—they make the PC act like a 
dedicated terminal. Early on, the situa¬ 
tion cried out for a better solution. 

IBM’s 1986 response—the High- 
level Language Application Program In- 


The HLLAPI route to host connectivity capitalizes 
on the PCs approachable interface, while 
maintaining transparent exchange with the host. 


MICHAEL TRINER 


terface (HLLAPI)—is a start. HLLAPI al¬ 
lows PC application programs to work 
with IBM 3270 terminal emulators to 
manipulate tasks and transfer data, 
while shielding the user from the rigid 
data formats and cryptic messages asso¬ 
ciated with many mainframe applica¬ 
tions. (see figure 1). Significantly, 

HLLAPI provides a standard interface 
that is not limited to a particular termi¬ 
nal emulator. 

IBM offers HLLAPI support for the 
3270 Workstation Program (which re¬ 
places the IBM 3270-PC Control Pro¬ 
gram) and a subset of HLLAPI called 
Entry Emulator HLLAPI (EEHLLAPI ) for 
use with its entry-level 3270 Emulation 
Program. IBM also plans EEHLLAPI sup¬ 
port in a future release of the OS/2 
Extended Edition Communications 
Manager (although not 1.0 or 1.1). 

Moreover, HLLAPI support is not 
limited to IBM terminal-emulation soft¬ 
ware. Attachmate and Digital Communi¬ 
cations Associates (DCA) also offer 
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HLLAPI, in cooperation with the PC application, acts as a bridge between the PC 
user and the mainframe application. Using HLLAPI, the PC application carries on a 
complex dialog with the mainframe but displays only relevant data to the user. 


IBM-compatible HLLAPI interfaces for 
their respective 3270 terminal-emula¬ 
tion products, extra! and irmalan SNA 
Workstation. 

HLLAPI is one of several routes 
available to enable a program running 
on the PC to automate and simplify the 
PC user’s mainframe interaction. These 
methods are divided into two broad 
categories: those that require execution 
of a program only on the PC, and 
those that require programs to be writ¬ 
ten for the mainframe and the PC. 

HLLAPI falls into the first category. 
It works in conjunction with 3270 ter¬ 
minal emulation software to support 
simplified host connectivity without any 
changes to mainframe software. Meth¬ 
ods in the second category, on the 
other hand, provide more generalized 
data transfer and support, but require 
host software development. IBM’s ad¬ 
vanced program-to-program communi¬ 
cations (APPC) and enhanced connec¬ 
tivity facilities/server requester pro¬ 
gramming interface (ECF/SRPI) are ex¬ 
amples of the second category. Both 
require extensive host programming 
(see “Connectivity Pathways: APPC or 
NETBIOS,” Michael Hurwicz, November 
1987, p. 156). 

APPC provides communications 
among cooperating programs in a net¬ 
work; the programs can be running on 
microcomputers, minicomputers, or 
mainframes. Programs exchanging in¬ 
formation run in nodes on the network 
using an IBM Systems Network Archi¬ 
tecture (SNA) protocol for peer-to-peer 
communications between network logi¬ 
cal units (LU 6.2). 


ECF/SRPI affords a consistent inter¬ 
face for PCs to use in accessing main¬ 
frame resources and exchanging data. 
Requester programs running on the PC 
request and receive data and services 
from programs running on mainframe 
hosts equipped with Multiple Virtual 
Storage/Extended Architecture (MVS/ 
XA) and Virtual Machine/System Prod¬ 
uct (VM/SP). ECF/SRPI allows program¬ 
mers to develop shared data applica¬ 
tions that are isolated from the under¬ 
lying communications protocols used 
to transfer shared data. 

Because APPC and ECF/SRPI re¬ 
quire host programming, they are bet¬ 
ter suited to new application develop¬ 
ment. Simplified access to existing 
mainframe applications requires PC 
programs that manipulate the 3270 data 
stream without the cooperation or 
knowledge of the host application. 

The most direct (and tedious) way 
for a program to manipulate the host 
data stream is to access the 3270 termi¬ 
nal emulation or use its low-level API. 
This method can yield good perfor¬ 
mance and requires little memory 
overhead; however, such applications 
generally must be in assembly lan¬ 
guage, and programs written for a par¬ 
ticular terminal emulator will not work 
with another terminal emulator. 

THE HIGH ROAD 

For many, HLLAPI is more convenient 
than APPC and ECF/SRPI for supporting 
simplified communications between the 
PC user and a host application. HLLAPI 
applications are not difficult to develop 
and require no changes to host pro¬ 


grams; they perform terminal operator 
functions using a simple set of function 
calls (see table 1). Applications can be 
written in a high-level language, rather 
than the assembly-language coding re¬ 
quired when using low-level APIs. They 
are not limited to a single terminal 
emulation product. 

Programs that use HLLAPI handle 
an assortment of tasks, from simple 
automatic host logon to the complexi¬ 
ties of starting and monitoring an unat¬ 
tended host task. Developers can cus¬ 
tomize PC screens to display only nec¬ 
essary fields from a host screen or to 
perform error checking prior to port¬ 
ing data to a host application. The PC 
application can locally validate and aug¬ 
ment data sent to the host application, 
saving expensive machine time and 
storage space on the host. 

The developer can make a single 
screen out of what would be many 
screens on the host. The PC application 
can use multiple sessions to run more 
than one host application simultane¬ 
ously and display selected fields from 
each of the sessions on a single com¬ 
posite screen for the user to view. 
HLLAPI permits windowing, thus elimi¬ 
nating the need for multiple terminals 
on a user’s desk. 

Because the HLLAPI application 
works with the terminal emulator and 
existing communications protocols, the 
developer or user can directly access 
the host terminal session as necessary. 
The ability to switch the terminal- 
emulation session to the display screen 
can be quite useful for debugging ap¬ 
plications or for times when extensive 
ad hoc host interaction is required. 

STEP UP TO FUNCTIONS 

FILLAPI provides more than 30 func¬ 
tions through which a PC application 
performs the same tasks as a 3270- 
series terminal operator; however, data 
are received and manipulated in the 
PC’s memory and not necessarily dis¬ 
played on the screen. 

HLLAPI allows the PC application 
to generate and send keystrokes to the 
host and to access the output that each 
host session sends to the 3270 display 
screen (called the session’s presenta¬ 
tion space)-, however, it is up to the 
application to display any, all, or none 
of the received data. The PC application 
can connect to a host session (ftinction 
1), set the session parameters (function 
9) shown in table 2, and send key¬ 
strokes to the host (function 3) to sign 
on and request the display of data. 

Function 6 is used to search the 
presentation space to assure that the 
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For Its Blinding Speed 



And then again, some people buy it for its high 
resolution. Or its 100% hardware compatibility. 

But whatever you buy it for, FastWrite VGA is 
guaranteed to give you VGA performance like you’ve 
never seen before. Because FastWrite VGA outperforms 
all competitive VGA boards. Pure and simple. 

You see, this powerhouse surpasses standard IBM 
VGA in both color and resolution. Which means you get 
resolution up to 800 x 600 with 16 colors, or 640 x 400 
with 256 colors. 

We even offer a 256K memory upgrade that gives 
you 640 x 480 with 256 colors and our exclusive non¬ 
interlaced 1024 x 768 with 4 colors. 

And not only is FastWrite VGA 100% register 
level compatible, it’s also the only VGA solution that’s 
form factor compatible. It has the same daughter card con¬ 


nectors as the IBM PS/2 Display Adapter, to accommodate 
hardware add-ons in the future. 

What’s more, your current VGA software—or 
any you plan to buy—is guaranteed to run on FastWrite 
VGA. Even OS/2 products. It’s backwards compatible 
with EGA, CGA, MDA and Hercules modes. So all your 
software will run faster than ever before. 

Of course once you buy, you get free technical 
support, guaranteed VGA compatibility and a full five-year 
warranty. All for a price that won’t leave you staring 
blindly into your wallet. 

So visit your local dealer and find out more about 
FastWrite VGA. 

We guarantee 
that you’ll see 


the difference. 


VIDEcSS^EVEN 

46335 Landing Pkwy., Fremont, CA 94538. (415) 656-7800. 
CIRCLE NO. 204 ON READER SERVICE CARD 


The following are registered and unregistered trademarks of the companies listed: FastWrite VGA, Video Seven Inc.; PS/2, Display Adapter, International Business Machines Corporation; 

Variable frequency monitor required for greater than 640 x 480 resolution. Monitor capable of 48 KHz needed for 1024 x 768. Video Seven reserves the right to change specifications without notice. 
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TABLE 1 : HLLAPI Commands 


FUNCTION CODE 

AND NAME 

ATIACH- 

MATE 

DCA 

IBM 

ACTION 

0 Attachmate query system 

• 

o 

O 

Reports the version of Attachmate software installed and the 
type of connection. 

1 Connect presentation space 

• 

• 

• 

Connects to a specified presentation space. This function 
must complete successfully for most other functions to work. 
Only one presentation space may be connected at a time. 

2 Disconnect presentation space 

• 

• 

• 

Disconnects from the current presentation space. 

3 Send key 

• 

• 

• 

Sends string of keystrokes to most recently connected 
presentation space just as an operator would have typed it. 

4 Wait 

• 

• 

• 

Waits approximately one minute before returning the status 
of the presentation space. Driven by the XCLOCK and 

XSYSTEM indicators. 

5 Copy presentation space 

• 

• 

• 

Copies the currently connected presentation space into a 
work area assigned by the application program. 

6 Search presentation space 

• 

• 

• 

Searches the presentation space for the first occurrence of a 
specified data string supplied by the application program. 

7 Query cursor location 

• 

• 

• 

Reports current location of the cursor in the currently 
connected presentation space. 

8 Copy presentation spaqe 
to string 

• 

• 

• 

Copies all or part of the currently connected presentation 
space to a work area assigned by the application program. ^ 

9 Set session parameters 

• 

• 

• 

Resets the default values assigned to a presentation space. 

The system does not need to be connected to a presentation 
space in order to set session parameters. Parameter 
selections vary by vendor . b 

10 Query sessions 

• 

• 

• 

Provides information on sessions currently connected to the 
terminal emulation software. 

11 Reserve 

• 

• 

• 

Locks the current presentation space to prevent entry of data 
into that session. 

12 Release 

• 


• 

Unlocks the presentation space that was locked by function 
code 11 (reserve). 

13 Copy OIA 

• 

• 

• 

Returns a copy of the operator information area (OIA) 
from the currently connected presentation space. 

14 Query field attribute 

• 

• 

• 

Returns field attribute byte for presentation space position. 

15 Copy string to presentation 
space 

• 

• 

• 

Copies a string of data to the presentation space. Does not 
copy key codes, such as clear, PA1, or function keys. Keys 
must be sent through function code 3 (send key). 

16 Workstation control 

• 

• 

# c 

Permits use of workstation control functions without actually 
having to call the keystrokes needed to do the operation 
manually. Performs functions such as add, move, enlarge, or 
decrease a window. 

17 Storage manager 

• 

• 

• 

Solves the problem of storage allocation when writing in 

BASIC. Other languages can use this for setting aside storage 
blocks for later use. 

18 Pause 

• 

• 

• 

Sets the delay period of an HLLAPI program in half-second 
intervals. The value 1200 delays the programmed operations 
for 10 minutes. A pause limit of 7200 is imposed. 

20 Query system 

• 

• 

• 

Obtains information on the level of workstation support that 
is being used. 

21 Reset system 

• 

• 

• 

Resets the session parameters to their default values. Any 
reserved presentation spaces are released. Any connected 
presentation space is disconnected. Any alternate presentation 
spaces are disconnected and deleted. 

22 Query session status 

• 

• 

• 

Provides more detailed information on the session. 

Information includes the long and short names, the session 
type, session characteristics, and the number of rows and 
columns in the presentation space. 

23 Start host notification 

• 

• 

• 

Notifies the application program if the presentation space, 
host system OIA, or both have been updated. This function 
also ends a pause started with function code 18 (pause). 

24 Query host update 

• 

• 

• 

Allows the programmed operator to determine if the host 
system has updated the OIA, presentation space, or both 
since the last time this request was made. Function code 23 
(start host notification) must be completed prior to executing 
this particular function. 


PC TECH JOURNAL 













FUNCTION CODE 

AND NAME 

ATTACH- 

MATE 

DCA 

IBM 

ACTION 

25 Stop host notification 

• 

• 

• 

Stops the host notification process. Also stops host events 
from affecting function code 18 (pause). 

30 Search field 

• 

• 

• 

Examines a field within the currently connected presentation 
space for the occurrence of a data string defined by the 
application program. 

31 Find field position 

• 

• 

• 

Returns the beginning position of a selected field in the 
currently connected presentation space. Searches for both 
protected and unprotected fields. 

32 Find field length 

• 

• 

• 

Returns the length of a specified field. The field must be 
located in a host presentation space. 

33 Copy string to field 

• 

• 

• 

Copies a string of data into a specified field in the currently 
connected presentation space. 

34 Copy field to string 

• 

• 

• 

Copies data from a specified field in the currently connected 
presentation space to a user-defined work area. The copy 
will continue until the work area has been exceeded, or the 
end of the field or presentation space is reached. 

35 Define presentation space 

o 

o 

# c 

Creates an alternate presentation space. Used only for 
multi-DOS workstation setup; not to be used with 
interpreted or compiled BASIC. 

36 Switch presentation space 

o 

o 

% C 

Switches between the base presentation space and the 
presentation space that is defined using function code 33 
(define presentation space). Not to be used with interpreted 
or compiled BASIC. 

37 Display cursor 

o 

o 

% c 

Lets the application program display the cursor in a specified 
area of the presentation space or the alternate presentation 
space. Not to be used with interpreted or compiled BASIC. 

38 Display presentation space 

o 

o 

• c 

Redraws the presentation space created by function code 35 
(define presentation space). Not to be used with interpreted 
and compiled BASIC. 

39 Delete presentation space 

o 

0 

• c 

Deletes the alternate presentation space defined using 
function code 35 (define presentation space). 

50 Start keystroke intercept 

o 

o 

• c 

Lets the application program accept and filter any keystrokes 
entered by the terminal operator. 

51 Get key 

• 

o 

# c 

Lets the application program receive host session keystrokes. 
Function code 50 (start keystroke intercept) must have been 
specified prior to the use of this function. 

52 Post interrupt status 

• 

o 


Notifies the operator if the keystroke obtained through 
function code 51 (get key) was accepted or rejected. Rejected 
keystrokes are signified by a beep. 

53 Stop keystroke intercept 

• 

o 

• c . 

Stops the interception of keystrokes started with function 
code 50 (start keystroke intercept). 

90 Send file^ 

• 

• 

• 

Sends a file from the PC session where HLLAPI is running to 
a host session. 

91 Receive file^ 

• 

• 

• 

Permits a machine running HLLAPI to receive from the host a 
file transferred into the PC session running HLLAPI. 

92 Invoke DOS program ^ 

• 

• 

% ( ' 

Invokes a subprocess application program without 
terminating the current application program. 

93 DOS redirect^ 

• 

• 

• C 

Executes any DOS command including the loading and 
running of programs from within an HLLAPI program. 

99 Convert position on RowCol 

• 

• 

• 

Changes the presentation space position into a PC display, 
row-column format; or changes the PC row-column format 
to a presentation position. Does not change cursor position. 

255 DCA query 

o 

• 

0 

Returns information specific about the emulator environment, 
such as type of emulator, emulator version numbers (both 
major and minor), keyboard type, printer type, short name of 
emulator, zoom mode status, and country code. 

• = Yes o = No 

a Tloe upper-left position of the presentation space is number 1 and the bottom-right position is the maximum screen size number. The maximum screen 

size is limited to the type of terminal being emulated: 1,920for Model 2; 2,560 for Model 3; 3,440for Model 4; and 3,564 for Model 5. 

b See table 3 for a list. 

c Functions 16, 35 through 39, 50 through 53, 92, and 93 are not supported by EEHLLAPI. 

d To use functions 90 through 93, an application must release all unused memory and assign a block of memory> using the DOS SETBLOCK function. 

Failure to allocate memory will result in abnormal termination of these functions. 


Although all three packages are solid HLLAPI implementations, IBM’s 3270-PC HLLAPI 3.1 includes several functions that the 
others do not—such as intercepting keystrokes entered to the host session and supporting an alternate presentation space. 
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TABLE 2: Session Parameters 


SESSION 

PARAMETER 

EFFECT 

ATTRB 

Returns attributes as hexadecimal numbers. 

NOATTRB* 

Returns attributes as blanks. 

CONPHYS" 

Causes a physical jump to the session. 

CONLOG* 

Makes only a logical connection. 

EAB 

Copies both data and extended attribute bytes when copying 
the presentation space to a string. Copies two characters 
from the presentation space for every one that appears on 
the screen that will be copied. 

NOEAB" 

Does not use EABs. Passes data only. 

ESC=7? 

Specifies the escape character to be used. (The @ symbol is 
the default escape character.) 

EOT =n 

Specifies end of string character. (A binary zero is the 
default end of string.) 

FPAUSE* 

Uses a full-duration pause. 

IPAUSE 

Uses an interruptible pause. Function code 23 (start host 
notification) will satisfy a function code 18 (pause). 

STRLEN" 

Uses explicit length strings. 

STREOT 

Uses strings terminated by the code specified by the 

EOT command. 

SRCHALL* 

Searches the entire presentation space. 

SRCHFROM 

Searches from the user-supplied offset. 

SRCHFRWD* 

Searches from position 1 of presentation space. 

SRCHBKWD 

Searches from last position to start of presentation space. 

TWAIT* 

Waits a specified amount of time for keyboard to become 
ready before returning to the application program. 

LWAIT 

Waits until keyboard is ready before returning to the 
application program. 

NWAIT 

Returns immediately to the application program with status 
of keyboard. 

TRON 

Turns trace function on. 

TROFF* 

Turns trace function off. 

AUTORESET* 

Sends a reset key to emulator prior to the use of function 
code 3 (send key). 

NORESET 

Does not send the reset key before function code 3 (send key). 

QUIET 

Inhibits the display of messages via the INT 21H, AH=9 
function from being displayed. 

NOQUIET* 

Allows normal flow of messages to be displayed. 

TIMEOUT =77 

Lets HLLAPI know how many 30-second cycles to elapse 
before sending a Ctrl-Break sequence. 

TIMEOUT=0*'^ 

Displays time-out messages every 30 seconds until the 
operator depresses Ctrl-Break. 

XLATE 

Translates EABs. 

NOXLATE*^ 

Does not translate EABs. 

NEWRET*' C 

Uses IBM HLLAPI version 3.0 return code conventions. 

OLDRET c 

Uses IBM HLLAPI versions 2.0 return code conventions. 

Except where noted, session parameters are supported by IBM, Attachmate, and DCA. 

a Default value of the parameter when the session is started. 

b Supported by> IBM only. 

c Supported by' Attadomate and DCA only. 


These session parameters, which are set using function 9 (set session parameters), 
specify the conventions and options to be used for interaction with HLLAPI. 


host has displayed the requested 
screen, and function 5 copies the pre¬ 
sentation space to a program work 
area. From there, the application’s 
screen-handler routine can display all 
or part of the data received from the 
host. This is the basic flow of an 
HLLAPI application program. 


Because of disparities between die 
PC and 3270 terminal keyboards, the 
application must translate certain user- 
entered characters before passing them 
along to HLLAPI. Although alphanu¬ 
meric keys require no translation, a 
translation table is necessary to support 
the transmission of 3270 terminal key¬ 


strokes for which there is no PC key¬ 
board equivalent. Terminal keys such 
as program function (PF) keys are rep¬ 
resented using mnemonics made up of 
multiple ASCII characters. Table 3 lists 
key formats that IBM, Attachmate, and 
DCA use; additional mnemonics are 
available for functions such as system 
request, erase input, and device cancel. 

Function 3 (send key) delivers the 
values listed in the table to the presen¬ 
tation space. Function code 15 (copy 
string to presentation space) copies 
only characters that do not have a spe¬ 
cial mnemonic value, such as alphanu¬ 
meric characters and punctuation. 

To send a PF1 key to die host 
dirough HLLAPI, the application uses 
function 3 to transmit an @1 (with a 
trailing binary zero if STREOT was se¬ 
lected when the HLLAPI system param¬ 
eters were set using function 9; other¬ 
wise, a string length of 2 is specified in 
the function call). Table 2 lists the pa¬ 
rameters that can be specified for the 
HLLAPI session. This process works the 
same for all mnemonics in table 3. 

For performance reasons, function 
15 (copy string to presentation space) 
should be used when transmitting a 
string that is more than a few charac¬ 
ters long. The speed difference be¬ 
tween using function 3 and function 15 
is dramatic when moving screens of 
data widiout control characters (such as 
PF keys). Function 15 does not transmit 
PF keys, program attention (PA) keys, 
or cursor-command keys; these must 
be sent through function 3. This does 
not seriously impact the system, largely 
because it is uncommon to send many 
PF keys at once. When copying data 
from the presentation space to a string, 
use function 8 (copy presentation space 
to string). 

OUT ON ALIM 

A PC application program initiates a 
function, such as sending a series of 
keystrokes to the mainframe, by calling 
die HLLAPI language interface module 
(LIM) bound into the executable ver¬ 
sion of the application program. The 
LIM is a bridge between the PC appli¬ 
cation program and die memory-resi¬ 
dent HLLAPI.EXE module. Figure 2 dia¬ 
grams the process by which an HLLAPI 
function is executed; the LIM accom¬ 
plishes the following: 

• Accepts calls for HLLAPI services 

• Builds a parameter control block 
(PCB) using parameters passed from 
the application 

• Converts any language data format to 
the HLLAPI standard 

• Calls HLLAPI.EXE using INT 7FH 
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HLLAPI.EXE is a memory-resident 
program that receives and interprets 
requests from the LIM, then passes 
them along to the emulation program, 
which performs the requested task. 
When the task is complete, HLLAPI.EXE 
returns control to the LIM, which in 
turn returns control and any values 
received to the application program. 

Attachmate and DCA provide LIMs 
for popular programming languages— 
Microsoft C, COBOL, BASIC (inter¬ 
preted and compiled), Pascal, Lattice C, 
and Borland’s Turbo Pascal; IBM offers 
LIMs only for its versions of BASIC, C, 
COBOL, and Pascal. All three vendors 
direct the programmer in creating a 
LIM for languages in which they do not 
supply LIMs. Assembly language pro¬ 
grams can access HLLAPI.EXE without 
using a LIM. 

The following two examples (for 
Pascal and COBOL) demonstrate the 
programming requirements and the 
process for linking the application pro¬ 
gram to the compatible LIM. For Pascal, 
declare the following variables: 

VAR Fun_code, Length, Ret_Code integer; 
Data__string :String; 

PROCEDURE HLLPAS (VAR Fun_code: 

Integer; 

VAR Data_string: String; 

VAR Length, Ret_Code integer);Extrn; 

To initiate an HLLAPI function from 
within the application program, use the 
statement 

HLLPAS (Fun_code, Data_string, 

Length, Ret-Code); 

Fun__code, which is always re¬ 
quired, specifies the number of the 
HLLAPI command to be executed. It 
always returns unchanged. Data_string 
contains information to be transferred 
between the application and the 
HLLAPI resident interface module. 

Some FILLAPI functions require 
that data_string contain many different 
fields either to pass multiple text fields 
to HLLAPI or to retrieve multiple fields 
once a function has executed. Some 
Pascal implementations do not allow 
explicit substring functions for string 
variables. Defining data_string as a 
variant record is a workaround to this 
limitation. 

Length specifies the length of the 
data string to be passed to HLLAPI. 
Certain commands return a presen¬ 
tation space position in this variable. 
Ret_Code contains a code to indicate 
the success or failure of the requested 
command. For some commands, this 
parameter is used to pass a presenta¬ 
tion space position to HLLAPI. 


TABLE 3: Mnemonics 



Special 3270 terminal keys are repre¬ 
sented using ASCII characters. The 
codes are case-sensitive: @C for the 
Clear key, but @c for the PF12 key. 


The Pascal LIM is linked to the 
application program by first compiling 
the Pascal program, then linking in the 
LIM using the command 

LINK PASAPP+HLLPAS 

where PASAPP is the name of the com¬ 
piled Pascal application .OBJ file, and 
HLLPAS is the Pascal LIM .OBJ file pro¬ 
vided with HLLAPI. The application can 
be run once the emulation program 
and HLLAPI.EXE are loaded. 


For COBOL, declare the following 
HLLAPI variables in DATA DIVISION: 

77 FUNCODE PIC 99 COMP-O. 

77 RETCODE PIC 99 COMP-O. 

77 STRLEN PIC 99 COMP-O. 

01 DATA-STRING PIC X( 1920) VALUE 
SPACES. 

Use the following code to call the LIM 
from the HLLAPI application program: 

CALL ’COBLIM’ USING FUNCODE DATA- 
STRING STRLEN RETCODE. 

The above names can be altered to fit 
individual naming conventions. Be sure 
that the data-string size is large enough 
to contain the maximum-size presenta¬ 
tion space specified. A COBOL HLLAPI 
application is linked in the same way 
as its Pascal counterpart, except that 
HLLCOB is the name of the LIM .OBJ 
file specified in the link command. 

DELIVERING DATA 

The parameter control block (PCB) 
transfers data between the application 
and HLLAPI.EXE. The LIM generates 
PCBs from the application’s function 
requests. Assembly language programs, 
which access HLLAPI.EXE directly, must 
create their own PCBs. IBM, Attach¬ 
mate, and DCA all use the same PCB 
layout: 

constant value 
function number 
segment address 
offset address 
string length 
unused 
return code 
max size 

PCB must be present in uppercase 
letters as the first three characters of 
the control block. PCB_function must 
be the one-byte binary function code. 
PCB_data_seg and PCB_str_adr rep¬ 
resent the segment address and the off¬ 
set of the data string, in that order. 
PCB_str__adr must point to the actual 
string and not to a length or pointer 
prefix. Depending on the function 
called, the data string contains such 
items as the presentation space ID or a 
value used in the search presentation 
space function. 

PCB_length should be the actual 
string length, in bytes, of the value 
passed to the HLLAPI module. This 
value is not used when function 9 is 
executed with the parameters STREOT 
(string lengths not explicitly coded) 
and EOT=rc (where n is the character 
that signals end of transmission). This 
allows HLLAPI to accommodate both 
counted strings, as in Turbo Pascal, and 


PCB_header db ’PCB’ 
PCB_function db 0 
PCB_data__seg dw 0 
PCB_str__adr dw 0 
PCB__length dw 0 
PCB__filler db 0 
PCB_retcode dw 0 
PCB str len dw 25000 
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FIGURE 2: The HLLAPI Process 




CALL AND 
PASSES REQUEST 


INFORMS 

HLLAPI 


_ 


3270 TERMINAL EMULATION PROGRAM 
.TASK IS PERFORMED.. 


A high-level language PC application initiates 3270 terminal functions by calling 
the language interface module (LIM) that is linked into the executable version of 
the application program. Following appropriate translation, the request is passed 
through HLLAPI.EXE to the terminal-emulation program for action. 


zero-terminated strings, as in C. 
PCB_length contains the actual length 
of the string if the chosen language, 
BASIC for example, provides a length 
value. If the language does not do so, 
HLLAPI imposes a default length of 
23,000 bytes. 

Not all functions use all areas of 
the PCB; some use areas to hold re¬ 
turned data values available after 
HLLAPI returns control to the applica¬ 
tion program. The return code is 
passed directly back to PCB_retcode. 
HLLAPI passes data strings directly back 
to the string area specified in the 
PCB_str_adr. 

When writing an assembly lan¬ 
guage program to access the 
HLLAPI.EXE module directly, include 
the PCB setup in the data area of the 
program and set the appropriate ad¬ 
dresses in the PCB. Executing an INT 
7FH calls HLLAPI.EXE into action to 
process the requested function. 

HLLAPI ACTION 

The first step in developing an HLLAPI 
application is to analyze every step per¬ 
formed at the keyboard to accomplish 
the task to be automated. This could be 
signing on, accessing a system selection 
menu, using a host application, or all 
three. Then, break the process into log¬ 
ical tasks: sign-ons and possible errors 
in one task, system transactions and 
possible errors in another, sign-offs 
and possible errors in a third. 

Planning for many contingencies is 
a must in designing an HLLAPI applica¬ 
tion. The application must be prepared 
to handle all responses from the host, 
including ones that result when the 
host application receives incorrect or 
improperly formatted data. In addition, 
host responses can come from sources 
other than the host application: notifi¬ 
cation messages from TSO, queued-up 
messages from Information Manage¬ 
ment System/Data Communication 
(IMS/DC), messages from other users, 
and the dreaded “System going down 
in 10 minutes” messages from the sys¬ 
tem operator (for details on host-3270 
connection contingencies, see “Exploit¬ 
ing the 3270 Connection,” Mary 
DeWolf, July 1987, p. 94). The applica¬ 
tion should be designed to ignore mes¬ 
sages known to be inconsequential to 
the user and to pass along all unidenti¬ 
fiable messages. 

The sample Pascal HLLAPI applica¬ 
tion shown in figure 3 logs onto the 
mainframe system and copies a screen 
of data into the HLLAPI application 
work area. Before the actual logon 
takes place, the application first sets 


session parameters using function 9 
and connects to the presentation space 
using HLLAPI function 1. 

If the session connection is suc¬ 
cessful, the application uses function 6 
(search presentation space) to search 
the presentation space for a host- 
system-specific string (in this example, 
DIALED TO PRODDOS), which indi¬ 
cates that the system is available to ac¬ 
cept a sign-on. The application then 
uses function 15 to copy the sign-on 
string to the presentation space and 
function 3 to send an Enter key com¬ 
mand to the host. 

Function 4 (wait) returns control 
to the application when the host has 


responded to the sign-on request, and 
function 6 searches the presentation 
space for the string (in this example, 
VM/PRODUCTION LINE) that indicates 
a successful sign-on. The application 
then uses function 8 to copy the con¬ 
tents of the presentation space into 
data_string for additional processing. 

With the sign-on successfully com¬ 
pleted, the application is ready to ac¬ 
cept requests from the user and then 
use HLLAPI functions to pass them 
along to the host mainframe. As host 
responses are received, the application 
uses HLLAPI to retrieve data from the 
presentation space and displays it for 
the user. 
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FIGURE 3: A Sample Application 


SET SESSION PARAMETERS 


FUN_C00E := 9 ; 

{API FUNCTION NUMBER} 

RET_C0DE := 0 ; 

{SET RETURN CODE TO ZERO} 

COPYSTRC'STREOT,NWAIT',DATA_STRING) ; {PARAMETERS TO SET} 

LENGTH := 12 ; 

{LENGTH OF PARAMETER STRING} 

HLLPAS ( FUN_C0DE, DATA_STRING, 

LENGTH, RET_CODE ) ; 

IF RET_C00E <> 0 


THEN BEGIN 

URITELN ( 'ERROR 001: SET 
END ; 

PARAMETERS FAILED' ) ; 

CONNECT TO SESSION 


FUN_CODE := 1 ; 

{API FUNCTION NUMBER} 

RET_C00E := 0 ; 

{SET RETURN COOE ZERO} 

COPYSTRC'E',DATA_STRING) ; 

{SHORT SESSION NAME} 

LENGTH := 1 ; 

{NAME LENGTH} 

HLLPAS ( FUN_C00E, DATA_STRING, 

LENGTH, RET_CODE ) ; 

IF RET_C00E <> 0 


THEN BEGIN 


WRITELN ( 'ERROR 002: CONNECT FAILED FOR HOST' ) ; 

END ; 


SEARCH PRESENTATION SPACE FOR HOST MESSAGE 

FUN_C0DE := 6 ; 

{API FUNCTION NUMBER} 

RET_C00E := 0 ; 

{0 IF SESSION PARAMETER 


IS SRCHALL; OTHERWISE, 

START LOCATION OF SEARCH 

0 TO 1920} 

COPYSTRC'DIALED TO PRODDOS',DATA_STRING) ; {STRING TO SEARCH FOR} 

LENGTH := 16 ; 

{SEARCH STRING LENGTH} 

HLLPAS ( FUN_C0DE, DATA_STRING, 

LENGTH, RET_COOE ) ; 

IF RET_C0DE = 0 


THEN BEGIN 


WRITELN ( 'ERROR 003: SESSION NOT VALID' ) ; 

END ; 


COPY SIGN-ON STRING TO PRESENTATION SPACE 

IF RET_C0DE <> 0 


THEN BEGIN 


FUN_C0DE := 15 ; 

{API FUNCTION NUMBER} 

RET_C0DE := 161 ; 

{POSITION TO COPY STRING TO} 

COPYSTRC'SOSI,PASSWORD,NAME OF USER*,DATA_STRING) ; 

LENGTH := 26 ; 

{TOTAL LENGTH OF STRING} 

HLLPAS ( FUN_C0DE, DATA_STRING, LENGTH, RET_CODE ) ; 

IF RET_C00E <> 0 


THEN BEGIN 


WRITELN ( 'ERROR 

004: SIGNON FAILED' ) ; 

END 



SEND ENTER KEY AFTER STRING TO HOST 

ELSE BEGIN 

FUN_C00E := 3 ; CAPI FUNCTION NUMBER} 

RET_CODE := 0 ; 

COPYSTRC'3E 1 ,DATA_STRING) ; {MNEMONIC FOR ENTER KEY} 
LENGTH := 2 ; 

HLLPAS ( FUN_CODE, DATA_STRING, LENGTH, RET_CODE ) ; 

IF RET_CODE <> 0 
THEN BEGIN 

WRITELN ( 'ERROR 005: SIGNON FAILED* ) ; 

END ; 

END ; 

WAIT FOR SYSTEM RESPONSE TIME TO COMPLETE CYCLE 

FUN_CODE := 4 ; 

RET_CODE := 0 ; 

COPYSTRC 1 ,DATA_STRING) ; 

LENGTH := 0 ; 

HLLPAS ( FUN_CODE, DATA_STRING, LENGTH, RET_CODE ) ; 

IF RET_CODE <> 0 
THEN BEGIN 

WRITELN ( 'ERROR 008: WAIT FOR HOST FAILED' ) ; 

END 

ELSE 

SEARCH FOR RESPONSE FROM HOST 

FUN_CODE := 6 ; 

RET_CODE := 0 ; 

COPYSTR('VM/PROOUCTION LINE',DATA_STRING) ; 

LENGTH := 18 ; 

HLLPAS ( FUN_CODE, DATA_STRING, LENGTH, RET_CODE) ; 

IF RET_CODE <> 0 
THEN BEGIN 

WRITELN ( 'ERROR 006: HOST NOT PRESENT' ) ; 

END 

ELSE BEGIN 

COPY HOST SESSION SCREEN INTO PROGRAM WORK AREA 

FUN_CODE := 8 ; 

RET_COOE := 0 ; 

COPYSTRC ' ,DATA_STRING) ; 

LENGTH := 1920 ; 

HLLPAS ( FUN_CODE, DATA_STRING, LENGTH, RET_COOE ) ; 

IF RET_CODE <> 0 
THEN BEGIN 

WRITELN ('ERROR 009: COPY FROM HOST HAS FAILED' ) ; 
END ; 

END ; 

END ; 


A PC application uses HLLAPI to intervene with the host. This Pascal code logs the user’s PC onto the host mainframe system 
and copies a screen of data into the HLLAPI application work area. Before the actual logon takes place, the application first 
must set session parameters using function 9 and connect to the presentation spaces using HLLAPI function 1. 


WAYS AND MEANS 

To go the HLLAPI route, you need a PC 
with about 512KB of memory—enough 
to load and run DOS, the workstation 
software, die HLLAPI load module, a 
LIM if your application is written in a 
high-level language, and the PC applica¬ 
tion. On the host side, you need an in¬ 
teractive mainframe system, such as 
CICS, TSO, CMS, or VM. 

You also need a host connection 
board. For the IBM 3270 Workstation 
Program, this means an IBM 3278/79 


emulation adapter, SDLC adapter, or 
Token-Ring network board; the IBM 
entry-level 3270 Emulation Program 
supports a 3278/79 adapter only. At- 
tachmate extra! supports all of IBM’s 
host-connection boards, plus Attach- 
mate’s own coaxial and SDLC adapters, 
as well as DCA’s IRMA coaxial adapter. 
DCA’s HLLAPI works with all DCA 
host-connection products (coaxial, 
modem, and LAN). 

The HLLAPI versions from IBM, 
Attachmate, and DCA follow the same 


load procedure. Once the terminal- 
emulation software is loaded, you load 
HLLAPI. If the application is written in 
a high-level language, the appropriate 
LIM must be linked into the executable 
application program. 

To initiate an HLLAPI application 
on the PC, first load DOS, then the 
workstation emulator, and finally the 
HLLAPI.EXE file. Memory requirements 
are as follows. DOS 3.3 takes about 
55KB. For HLLAPI on the IBM 3270 
Workstation, the workstation emulator 
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and HLLAPI.EXE take 178KB and 35KB, 
respectively. Using the Entry Level 
Emulator, an EEHLLAPI requires 21KB 
and 12KB, respectively. Attachmate’s 
extra! consumes 107KB, and its HLLAPI 
takes 37KB; DCA’s E78 Emulator takes 
38KB, and its HLLAPI, 51KB. Using a 
LAN to connect to the host adds the 
network software memory requirement. 

Thus, IBM’s workstation and 
HLLAPI consume 268KB of memory to 
load the basics, leaving 372KB for the 
application. While not meager, this lim¬ 
its application expansion. Attachmate’s 
workstation and accompanying HLLAPI 
use 199KB—not bad, but you can do 
better. DCA takes a mere 144KB, leav¬ 
ing 496KB for applications and support 
software. Finally, if you can tolerate a 
much simpler emulation package that 
supports only a single mainframe ses¬ 
sion, consider IBM’s EEHLLAPI, which 
takes only 91KB. 

If you apply HLLAPI in a network 
environment, however, you should be 
prepared for memory shock. Loading 
the system files to support the network 
then the workstation programs and 
HLLAPI can leave you with a paltry 
150KB of available memory. 

Memory conservation notwith¬ 
standing, the down side to using 
HLLAPI is that it slows the speed at 
which data transfer takes place—not a 
trivial factor in host connections. This 
shows up especially in realtime opera¬ 
tions. The difference may not be dis¬ 
cernible to the average user, but some 
applications involving heavy PF-key use 
or large file transfers can take more 
time. String data may appear to be 
moving at lightning speed, but setting 
up a timer will show that the overhead 
introduced by the LIM-to-HLLAPI and 
back-to-LIM conversion can add pre¬ 
cious seconds to system response time. 
User acceptance of the time differential 
could impact the decision on using 
HLLAPI at all. 

Moreover, running HLLAPI through 
a LAN gateway can slow down the en¬ 
tire network. Most modem-connected 
LAN gateways effectively support four 
to six users, providing them with host 
communications as well as local ser¬ 
vices. A gateway runs only as fast as the 
communications line to which it is con¬ 
nected; thus, a 9,600-bps line support¬ 
ing six simultaneous users results in an 
effective rate of transfer of about 800 
bps. Your best bet would be a direct 
LAN connection to the host controller. 
(For example, a 3174-L controller with 
a Token-Ring interface coupler should 
be able to handle 32 users without a 
serious degradation in response time.) 


HLLAPI SHOPPING 

IBM’s two versions of the interface are: 
HLLAPI 3.1, for use with the 3270 
Workstation Program, and EEHLLAPI 
1.2, which is included with the PC 3270 
Emulation Program, Entry Level 1.2 (for 
a look at these emulators, see “Emer¬ 
ging 3270 Coherence,” Mary DeWolf, 
August 1987, p. 194). EEHLLAPI pro¬ 
vides all HLLAPI functions except the 
interception of keystrokes entered to 
the host session and support for an al¬ 
ternate presentation space. Both pack¬ 
ages include HLLAPI, LIMs, a program¬ 
mer’s guide, and sample programs. 

Telephone support service for 
IBM’s current version of HLLAPI is 
available from IBM’s National Support 
Center until March 5, 1989, and 

Mmo/j conservation 
notwithstanding, the down 
side to using HLIAPI is that 
it slows the speed at which 
data transfer takes place. 


through local customer support diere- 
after. Questions and problems are an¬ 
swered in standard IBM. format: be pre¬ 
pared to provide detailed identification 
and documentation of your question 
when you call. 

IBM HLIAPI is quite manageable if 
you can wade through the documenta¬ 
tion. IBM alphabetized the functions 
instead of putting them in numeric 
order, so if you know the function 
number but not the proper name, you 
will spend time learning the index. 

Attachmate HLLAPI and LIMs are 
bundled with its extra! connectivity 
software; a programmer’s guide and 
sample programs are included in the 
API Programmer’s Tool Kit. The Tool 
Kit provides guidance for identifying 
potential HLLAPI applications and in¬ 
structions on how to use the sample 
programs provided. A program that 
simulates a mainframe session is pro¬ 
vided to allow a developer to perform 
initial testing of HLLAPI applications 
without being on-line to the host main¬ 
frame. Attachmate technical assistance is 
available over a toll-free line for ques¬ 
tions regarding installation, use, and 
customizing of connectivity and HLLAPI 
software. 

Attachmate is easy to use and to 
debug. Documentation look-ups are 


quick because the functions are in 
numeric order. The functions are the 
same as IBM’s, and code written for 
use with Attachmate operates properly 
in an IBM environment. 

DCA LILLAPI3 applications can be 
used on any machine that has a DCA 
terminal-emulation board. This assures 
that members of the established IRMA 
base who need to get into the HLLAPI 
business need purchase only HLLAPI3. 
DCA’s Enhanced Support Service is free 
for the first 90 days once you return 
die Developer Services Registration 
Form. The staff is knowledgeable and 
takes the time to solve a user problem. 
Upgrades come at a price, but minor 
revisions are available if requested. 

HLLAPI puts developers on a loft¬ 
ier route to host connectivity, enabling 
them to capitalize on one of the PC’s 
major departures from mainframe ter¬ 
minals—its highly approachable and 
manageable interface—while maintain¬ 
ing access to the host. HLLAPI auto¬ 
mates and simplifies this access trans¬ 
parently. Moreover, die interface is sup¬ 
ported by multiple vendors, so HLLAPI 
applications run on machines with IBM, 
Attachmate, or DCA terminal-emulation 
boards and software, without modifica¬ 
tion. Such progress lets integrators 
look past the pragmatic concerns of 
making components work together and 
allows them to concentrate on doing 
the job well. Im&l 

Attachmate Corporation 
3241 118th Street SE 
Bellevue, WA 98005 
800/426-6283 

extra' Connectivity Software 1.2: $425; 
API Programmer's Tool Kit: $195 

CIRCLE 341 ON READER SERVICE CARD 

Digital Communications Associates Inc. 
1000 Alderman Drive 
Alpharetta, GA 30201-4199 
404/442-4000 

I UMAX 3270 DFT Terminal Emulation 
(hoard and software): $995; DCA 
HLLAPI3 TO: $195 

CIRCLE 342 ON READER SERVICE CARD 

IBM Corporation 
900 King Street 
Rye Brook, NY 10573 
800/447-4700for nearest dealer 
3270 Workstation Program 1.1: $495; 
3270 PC HITAPI 3.1: $195; PC 3270 
Emulation Program, Entry Level 1.2: 
$325 

CIRCLE 343 ON READER SERVICE CARD 


Michael Triner is microsystems manager'for 
Calkins Newspapers, in Levittown, PA 
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PRICED TO SAVE, SHIPPED FAST!!! 


FRONTRUNNER (a new Ashton Tate product 
created by Apex Software) 


GREENLEAF LIBRARIES 


Front Runner generates memory- 
resident pop-up applications using the 
dBASE III Plus or dBASE IV program¬ 
ming language. Once your memory- 
resident program is created, pop-up your 
program while using Lotus 1-2-3, any 
dBASE program, Clipper, Basic, any 
word processor, DOS or any program 
written in any language. Pop-In and Pop- 
Out of any software package instantly. All 
data Lies and indexes created are 
dBASE compatible. FrontRunner applica¬ 
tions can be compiled into binary files for 
protected distribution and unparalleled 


speed. The user selects a hot-key to call 
up an application. Use the unique 
POWERKEY feature to define additional 
hot-keys within the application. A power¬ 
ful paste command allows the user to ex¬ 
tract data from a FrontRunner application 
into a word processor, spreadsheet or 
other application. Use FrontRunner for 
pop-up help screens, account listings, 
phone directories, schedules, random 
notes, printing mailing labels.... anything 
imaginable. 

FrontRunner.... List: $295, Ours: $195 
(new low price!) 


Functions 

C source, assembler source, and 
binary libraries of 225 functions for 
many compilers. Emphasizes tight func¬ 
tional groupings to minimize loading 
code which your application may never 
use. Manual’s 250 pages help select 
functions, as do demos, bulletin board. 

Communications 

Communicate from .within your own C 
programs! Over 120 functions and 
demo programs in C and assembler 
source to set up interrupt-driven asynch 
communications for up to 16 channels. 
Up to 9600 baud, ASCII or binary, any 
parity or word length, 8250 UARTs, 


Xon/Xoff and Xmodem, WideTrack re¬ 
ceive. Goodbye separate communica¬ 
tions software. Specify compiler. 

Data Windows * 

Windows, menus and data entry do 
work together...when you utilize Green- 
leaf’s screen architect. This smooth 
screen designer offers device inde¬ 
pendence, logical windows, table driv¬ 
en data entry and economical pricing. 
Source code is also available. 

List Ours 

Communications $185 $139 

Functions $185 $139 

Data Windows $295 $249 

Complete 3 in 1 Pack $665 $475 


Shopping List for the Power Workbench 


ASSEMBLER LIST US 

Microsoft Macro Assembler with Utilities . 150 109 

PASM 86 by Phoenix, Macro Assembler ... 195 109 

ASSEMBLER Support 

Btrieve Softcraft’s File Manager. 245 175 

GSS CG\....Device independent graphics .. 495 425 

BASIC 

Microsoft BASIC Interpreter., for XENIX ... 350 249 

Microsoft QuickBASIC;... Ver 4.0 . 99 66 

Turbo BASIC. NEW from Borland . 100 75 

BASIC LIBRARIES & UTILITIES 

Btrieve Softcraft’s File Manager. 245 175 

GSS CGI.... Device Independent Library ... 495 425 

Halo Graphics by Media Cybernetics. 325 249 

C LANGUAGE COMPILERS 

C86 PLUS by Computer Innovations. 497 397 

Lattice C Compiler Now ver 3.2 . 450 299 

Let’s C Compiler from Mark Williams Co .. 75 55 

Mark Williams C full development system . 495 369 

Microsoft C Compiler with free CODEVIEW 450 295 

Microsoft QuickC....Spec/a/ Price . 99 66 

Turbo C. New from Borland . 100 75 

C LIBRARIES—Communications 

Asynch Manager by Blaise. 175 135 

Greenleaf Communications. 185 139 

Essential Communications. 185 125 

Essential Communications Plus. 250 189 

C LIBRARIES—FILE MANAGEMENT 

Btrieve Softcraft’s File Manager. 245 175 

Btrieve/N File Management for Networks.. 595 445 

Ctree by Faircom,with full source. 395 299 

Rtree... Report Gen. for Ctree . 295 235 

Ctree & Rtree. Special Combination - 650 499 

dBC ISAM Accesses dBase files. 250 175 

with Source code. 500 349 

dBC III Plus multiuser. 750 595 

with Source code. 1500 1195 

Opt Tech Sort Super fast sort for Btrieve... 149 105 

XQL....SQL from NOVELL . 795 595 

C LIBRARIES—Graphics 

Essential Graphics... no royalties . 299 225 

GSS CGI.. ..Device independent graphics .. 495 425 

GSS Metafile Interpreter stores images ... 295 265 

Halo ’88 by Media Cybernetics. 325 249 

Halo for Microsoft Languages. 595 434 

C LIBRARIES—Screen Design 

Curses from Lattice,UNIX lookalike. 125 99 

with source. 250 199 

C Worthy....by Custom Design Systems ... 195 159 

C Worthy with Forms. 295 269 

Greenleaf Data Windows. 295 225 

Microsoft Windows Dev. Toolkit. 500 365 

Panel Plus by Roundhill. 495 395 

View Manager for C,Blaise. 275 199 

Vitamin C ...Creative Programming . 225 198 

VC Screen.. .Source code Generator . 100 81 

Windows for C. 195 149 

Windows for Data. 295 259 

Zview.... Data Management Consultants ... 245 175 

C UTILITY LIBRARIES 

Basic C....Basic-like routines for C . 175 139 

Blaise C Tools Plus/5.0.. ..f/MsC & QuickC. . 129 99 

Blaise Turbo C Tools ...fUurboC . 129 99 


C Food Smorgasbord by Lattice. 

C Utility Library by Essential,300 functions 

Greenleaf Functions. 

PforCe by Phoenix, vast library. 

OTHER TOOLS 

BASTOC ...JMI, Translates BASIC toC . 

dBX Translator. dBASE to C translator .. 

with Library Source. 

Pre/C.. ..by Phoenix, like UNIX lint . 

PC-LINT.. by Gimpel, subset of UNIX Lint .. 

COBOL 

Micro Focus COBOL/2. 

Micro Focus Toolset. 

Micro Focus Personal COBOL. 

Microsoft COBOL inc. COBOL Tools. 

for XENIX. 

RM/COBOL... by Ryan McFarland . 

RM/COBOL 85...ANSI 85 . 

COBOL Support 

Btrieve Softcraft’s File Manager. 

GSS CGI ....Device independent graphics .. 

Halo. from Media Cybernetics . 

RM/Screens ..Screen generator . 

RM/Net+ 5...R/M COBOL networking . 

DBASE & RELATED PRODUCTS 

Applications Plus ....Fox & Geller . 

Brief & dBrief.. Editor/Macro lang for DBase 

Clipper. Nantucket's DBase Compiler... 

DATA-p. Wallsoft . 

dBC III Plus supports multiuser commands 

with Source code. 

dBC ISAM ...accesses dBase files . 

with Source code. 

dBX Translator. dBASE to C translator .. 

with Library Source. 

dFlow. Wallsoft . 

Documenter. Wallsoft . 

FoxBase+. Fox Software . 

Multiuser version. 

QuickCode Plus. Fox & Geller . 

QuickEntry. Fox & Geller . 

QuickReport. Fox & Geller . 

Ul Programmer ... Wallsoft . 

FORTRAN Compilers & Utilities 

Btrieve: Softcraft’s File Manager. 

GSS Graphics Development Toolkit ....CGI . 

GSS GKS ...Kernel Sys,ANSI Level 2b . 

Halo ’88. from Media Cybernetics . 

Microsoft Fortran.. Ver 4.0,inc. CodeView .. 

for XENIX. 

R/M Fortran ...ANSI 77by Ryan McFarland. 

for XENIX. 

Spindrift Library.... By Sp/ndr/Y/ Labs . 

PROLOG 

APT ..PROLOG Tutor . 

Arity PROLOG Compiler & Interpreter .... 

Arity PROLOG Interpreter. 

Arity Standard PROLOG . 

PROLOG-86 Plus. Solution Systems .. 

Turbo PROLOG ...Borland Inti . 

Turbo PROLOG Toolbox ...Borland . 

TEXT EDITORS 

Brief. from Solution Systems . 

dBrief ..Macro lang for Brief & DBase ... 


LIST 

US 

150 

109 

185 

119 

185 

139 

395 

199 

495 

399 

550 

419 

950 

725 

295 

154 

139 

125 

900 

795 

900 

795 

149 

134 

700 

499 

995 

749 

950 

675 

1250 

895 

245 

175 

495 

425 

325 

249 

395 

335 

300 

249 

299 

249 

275 

219 

695 

399 

60 

50 

750 

595 

1500 

1195 

250 

175 

500 

349 

550 

419 

950 

725 

149 

124 

295 

244 

395 

219 

595 

349 

295 

170 

99 

59 

295 

170 

295 

244 

245 

175 

495 

425 

495 

425 

325 

249 

450 

295 

695 

499 

595 

425 

750 

599 

149 

129 

65 

59 

650 

569 

295 

229 

95 

77 

250 

199 

100 

75 

100 

75 

195 

Call 

95 

Call 


Brief & dBrief Combo. 

Condor Editor ....Condor Corp SUPER SALE 

Epsilon. Lugaru . 

KEDIT. Mansfield..identical to XEDIT.... 

KEDIT Ver. 4.0. 

Pmate. Phoenix . 

Vedit Plus. Compuview . 

DEBUGGERS 

Advanced Trace 86. Morgan . 

C-Sprite ...Source debugger for Lattice C .. 

Periscope I ...Board, Switch, Software . 

Periscope II ..Breakout Switch & Software . 

Periscope II. Software only . 

Periscope III ....8 Mhz . 

Periscope III...70 Mhz . 

Pfix 86 Plus ....Phoenix symbolic debugger. 

LOGITECH 

MODULA-2 Compiler Package. 

MODULA-2 Development Pkg. 

MODULA-2 Toolkit. 

MODULA-2 ROM Package. 

MODULA-2 Window Package. 

PHOENIX 

Pasm 86. Macro ASSEMBLER . 

Pdisk. Disk Management Utility . 

PFantasy. six-pack take-away . 

PFinish. Profiler . 

PFix 86 Plus.Symbolic Debugger. 

P ForCe. Utility library . 

PforCe ...Pforce for C . 

PLink 86+ ...sophisticated overlay linker .. 

PMaker. make utility . 

Pmate. Text Editor . 

Pre-C. Super-set of UNIX Lint . 

Ptel. Binary Transfer Program . 

POLYTRON 

PolyBoost ....Software accelerator . 

PolyDesk III ..3rd Generation Desktop org.. 

PolyLibrarian ...Library Manager . 

PolyLibrarian II. 

PolyMake. Complete MAKE Utility . 

PolyShell. UNIX-like Command Shell - 

PolyXREF2 ...Cross Reference Util all lang . 

PolyXREF2 ...Single Language support - 

PVCS Corporate ...Source Code Control ... 
PVCS Personal ...Personalised ver of above 
PVCS Network ...Powerful Ver. of PVCS ... 

ryan McFarland 

RM/COBOL. ANSI 74 Standard . 

for UNIX or XENIX . 

RM/COBOL 85. ANSI 85 Standard . 

RM/FORTRAN. ANSI 77Standard . 

for UNIX or XENIX . 

RM/NET+ 5...COBOL Networking . 

RM/Screens. COBOL 85 Screen generator 

SOFTCRAFT 

Btrieve Softcraft’s File Manager. 

Xtrieve ...Query language for Btrieve .... 

Report Option for Xtrieve. 

Btrieve/N File Management for Networks . 

Xtrieve/N. Muiti-User Query . 

Report Option/N... Multi-user Rep Opt... 
XQL. SQL for Btrieve . 


LIST 

US 

275 
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130 

65 

195 

149 

125 

99 

150 

119 

195 

109 

185 

129 

175 

119 

175 

139 

345 

289 

175 

139 

145 

105 

1095 

875 

1195 

975 

395 

199 

99 

79 

249 

199 

169 

139 

299 

239 

49 

39 

195 

109 

145 

95 

995 

569 

395 

199 

395 

199 

395 

199 

395 

199 

495 

269 

125 

74 

195 

109 

295 

154 

49 

39 

80 

64 

99 

73 

99 

89 

149 

129 

149 

129 

149 

109 

219 

169 

129 

99 

395 

329 

149 

129 

Call 

Call 

950 

675 

1250 

999 

1250 

895 

595 

425 

750 

599 

300 

249 

395 

335 

245 

175 

245 

220 

145 

128 

595 

445 

595 

459 

345 

269 

795 

595 
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PROGRAMMING PRODUCTIVITY TOOLS 


C TREE & R-TREE 

B-Tree File Manager Now Has Report Generator 


ESSENTIAL C 
UTILITY LIBRARY 

400 Functions, 30$ Each 

You’ve probably seen the speed and 
power of Essential’s C function library 
without knowing it. Software greats have 
been using it for some time to give to¬ 
day's top products pizazz and panache. 

Now grown to 400 functions Essential 
produces pop-up menus, save and re¬ 
store screens and windows to disk or 
memory in as little as l/10th second, 
and the fastest video output available. 
Library has a complete set of 50 busi¬ 
ness graphics functions, 40 string hand¬ 
lers. 28 functions for printers, 18 for 
mice. 11 for time and date. DOS interfac¬ 
ing functions offer disk error trapping, 
directory and file management. Every¬ 
thing in source, including sample pro¬ 
grams that demo library functions. We 
have versions with pre-built libraries for 
all well-known C compilers, and a 
source code librarian is supplied for roll¬ 
ing your own. 

List: PC Express 

C Utility Library $185 $119 

Essential Graphics $299 $225 

Essential Communications $185 $125 

with Breakout Debugger $250 $189 


c-tree : The only major b-tree file manager 
with network support in the standard low- 
cost version. c-treeTM gives you record¬ 
locking routines for DOS 3.1 /3.2, UNIX 
and XENIX, and it even comes in C source 
code, yet there are no royalties. Source 
sticks to K&R, so c-tree is portable. Tests 
in many environments prove it. 

Permits any number of keys for a data 
file—alpha, numeric, even floating point. 
Handles files with varied record lengths, 
multiple keys in one index file. Both high 
level and decomposed functions. It’s the 
works. 


r-tree: Adds the ability to produce ad 
hoc reports from files maintained by 
c-tree (v. 4.1 and up). Link a file descrip¬ 
tion to the r-treeTM library, and use any 
text editor to write report scripts with no 
further C coding. Reports can access data 
in several files, select on criteria, join 
findings into new logical records, sort 
them, calculate new fields and columns, 
tabulate by control breaks. Comes in 
source, same portability as c-tree, and 
fits any compiler. 


List: Ours: Combined: 

c-tree: $395 $299 $499 

r-tree: $295 $235 


WINDOWS 
for DATA 

M’soft Windows Compatible 

"Onlt one package can be easily recom¬ 
mended” said Computer Language (June 
’87) reviewing nine window and data entry 
products for C. Complete field level func¬ 
tions specify prompt string, field length, 
data type, screen location, picture, target 
variable, entry rules, help messages, 
even functions to call for validation once 
data keyed m. 

Windows for C is a subset. No data entry 
but all windowing functions. Unlimited 
windows can be made either to pop up 
or permanently overwrite the screen, 
scroll and highlight lists vertically and 
horizontally. Specify Compiler. Windows 
for Data: List $295, Ours $259. Windows 
for C: List $195, Ours $149 


BLAISE 

C TOOLS PLUS/5.0 

C TOOLS PLUS/5.0 from Blaise Com¬ 
puting Inc. helps you to quickly 
build professional applications using the 
full power of Microsoft C 5.0 and QuickC. 
Now you can concentrate on program 
creativity by having full control over 
DOS, menus, interrupt service routines, 
memory resident programs, fast direct 
video access; windows; printer and key¬ 
board control, and more! 

Blaise Computing's attention to detail, 
like the use of full function prototyping, 
cleanly organized header files, and a 
comprehensive, fully-indexed manual, 
makes C TOOLS PLUS/5.0 the choice for 
experienced developers as well as new¬ 
comers to C. 

C TOOLS PLUS/5.0 prebuilt libraries 
are ready to use with either QuickC or 
the Microsoft C 5.0 command line envir¬ 
onment. Complete documented source 
code is included so that you can study 
and adapt it to your specific needs. 



List : PC Express: 

C TOOLS PLUS/5.0 

$129 

$ 99 

Turbo C TOOLS 

$129 

$ 99 

C ASYNCH MANAGER$175 

$135 

Turbo POWER TOOLS 

$ 99 

$ 75 

Turbo ASYNCH PLUS 

$ 99 

$ 75 


PANEL PLUS POLYTRON VERSION CONTROL 

Library Source Code Gives It Complete Portability Source Code Control for Any Language 


There are no end of tools for screen 
design and data entry, but none quite 
like Panel Plus. Design a screen under 
program control, use Panel’s utility to 
"run" and test it field by field, then 
pass it to Panel’s code generator which 
delivers C source code. Options style 
the code to your compiler’s liking, and 
you can of course do what you like to 
the source afterward. The code calls 
Panel Plus's function library, but now 
the library comes in source, so every¬ 
thing produced is highly portable. Not 
like other screen managers delivered 
as object libraries and which leave you 
to write the detailed code. 

Panel Plus will operate in graphics 
mode via interfaces to graphics prod¬ 
ucts it supports and can utilize the 
EGA’s 43-line screen. Low-level I/O 
functions adapt it to various keyboards, 
screens, operating systems. 

Panel’s newest incarnation has every 
imaginable feature. A single screen de¬ 
sign can have 1000 fields stacked as 
visual overlays up to 127 levels deep or 


as pop-ups. Groups of fields can be 
moved between levels. Screens can be 
output as compilable code or stored on 
disk for loading at run-time. Each field 
can be boxed, colored, multi-row, word¬ 
wrapped, and scrolled horizontally and 
vertically if larger than its on-screen 
view aperture. It can be assigned its 
own help and error message, can be 
told to accept certain characters, or to 
match a picture, and to check data 
after entry—proper dates, number 
ranges, etc.—using Panel's or your own 
validation routines. You can add your 
routines to Panel's test utility because 
even it comes as source. Fields are ac¬ 
cessed m any order and control reverts 
to your application program after each 
field for choice of action. 

For past Panelists, the new version has 
smaller and faster field and screen 
functions, tighter granularity, and an en¬ 
hanced, reworked library. Major tool 
for the serious developer. List: $495, 

PC Express: $395 


dBC Identical dBASE UT Plus Files Using C 


d BCTM is a series of C libraries from 
Lattice which creates, accesses and 
updates files identical to those of dBASE 
itself. So dBASE can read and update the 
files too. 

What for? It means both C and dBASE 
applications can operate on the same 
data bases interchangably. It means C 


Payment: We honor MasterCard, Visa, Amer¬ 
ican Express (no surcharge), checks in ad¬ 
vance, or funds wired to PC Express, c/o Chem¬ 
ical Bank, 126 East 86 St., New York, Account 
034-016058. COD (U.S. only) for cash, money or¬ 
der. certified check (no fee). NY State, add sales 
tax. Purchase orders accepted from larger cor¬ 
porations and institutions at our discretion if 
you agree to net 30 days plus 2% a month late 
penalty thereafter. 

Shipping & Handling: U.S.: UPS Surface: 1st 
product $6, each add’l S3. UPS 2nd Day Air: 1st 
product $12, each add'l $6. UPS Next Day Air 
and Federal Express shipment costs based on 
weight. International: Charges vary by destina¬ 
tion and carrier. $10 per shipping container for 
export forms. Air parcel post at your risk beyond 
collected insurable amount. 


programmers can interface with the big 
market of dBASE users out there, yet 
side-step the dBASE language. It means 
dBASE applications can now be linked to 
the universe of C libraries and tools to 
add windows, graphics, statistical analy¬ 
sis, all the things dBASE cannot do. It 
means the speed and power of C to im¬ 
press clients accustomed to dBASE! 

dBC’s functions parallel all dBASE's file 
handling commands, many decomposed 
to permit direct data manipulation. Our 
versions of dBC mimic file formats for 
dBASE II and III and now dBASE III Plus 
makes your programs network ready!... 
as many stations as a network allows. 
Hands-off mode handles record and file 
locking and unlocking automatically. 
Close in functions give you direct lock/ 
unlock control. 

Supports all four memory models. 
dBASE II, III...List: $250, Ours: $125 
dBASE III Plus...List: $750, Ours: $595 
Call for Source Code Pricing. 


PVCS allows programmers, project 
managers, librarians and system ad¬ 
ministrators to control the proliferation 
of revisions and versions of source 
code in software systems. Independ¬ 
ent programmers, the leading soft¬ 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 com¬ 
panies rely on PVCS to store and re¬ 
trieve multiple revisions of text. It 
maintains a complete history of revi¬ 
sions as an "audit trail", generates 
status reports, and uses intelligent 
"difference detection" to minimize 


The "Logfiles" used to track changes 
are interchangeable between any 
PVCS product. 

Corporate PVCS is for multiple pro¬ 
grammers. It includes "branching" to 
maintain code when programs evolve 
on multiple paths. Personal PVCS 
offers most of the . power and flexibility 
of corporate PVCS, but excludes mul¬ 
tiple programmer features. Network 
PVCS is the Corporate version for 
LANs. File locking and security levels 
can be tailored to each project. 


disk space for each new version. 

Ask for: 

List 

PC Brand: 

On Corporate and Network PVCS 

Personal PVCS 

$149 

$129 

simultaneous changes to a module are 

Corporate PVCS 

$395 

$329 

merged into a single new version. If 

Network PVCS 

Call 

Call 

changes conflict, the user is notified. 

PolyMake 

$149 

$129 


C-WORTHY INTERFACE LIBRARY 


T he C-WorthyTM Interface Library 
wraps an entire user interface 
around your application. Its full power 
can be summoned by only a few high 
level calls. Sound exaggerated? A single 
function call can set up a complete text 
editor in a screen window. Recently ac¬ 
quired by Solution System, over 600 
pages of Documentation, Turbo and 
Quick C version and a complete Inter¬ 
face Library have been added. 

• High level calls pop menus and scroll¬ 
able choice lists to the screen, restoring 
the background when dismissed. 

• Windowing facilities open portholes of 


screens larger than the physical screen. 
•Full context-sensitive help screen man¬ 
agement takes over these chores and 
error messages. Automatic routines inter¬ 
rupt with pageable text windows explain¬ 
ing what to do next. 

Novell found it "played a key role and 
accelerated development" in making its 
NetWareTM utilities easier for users. In¬ 
genious demo: call for it. 

Ask for: List: PC Express: 

C-Worthy $195 $159 

with Forms Library $295 $269 


THE SPINDRIFT LIBRARY 


Fully Functional Fortran Library. 

Spindrift’s smooth package offers 
something previously unavailable to the 
Fortran buffs...a basket of functions, 
packed to the brim. No more tedious 
coding. Just call on Spindrift with it's 
armoury of functions. 

Any number of Windows may be 
defined, each with a striking border 
and brilliant color. Define "pop-up" 
screens, Save/Restore images, set Cur¬ 
sor shape. Snare an entire screen into a 
Character array. 


The Keyboard; read it without echo, 
or sense any keypress during execution. 
Cursor controlled directly with 
Edit keys. 

DOS interface includes: Call System, 
Call Exec, Findfrst/Findnext for (*) and 
(?) file searching. Search the Path, sub¬ 
directory and file manipulation, com¬ 
mand line argument parsing, date/time 
functions, DOS environment access, and 
much more. Other utilities also included. 

Specify compiler, Microsoft or Ryan 
McFarland. List: $149.00, Us: $129.00 
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PC EXCHANGE PROGRAMMER’S WORKBENCH 


dBASE AT THE SPEED OF C 

dBx Translates dBASE Applications to C 


You dBASETM programmers know what 
an expressive and readable language 
dBASE is. It’s a very comfortable devel¬ 
opment environment. But the price is de¬ 
based performance. Even compiled 
dBASE doesn't offer the speed that some 
users require these days. The kind of 
speed offered by software written in the 
C language. The answer is dBxTM 
dBx translates dBASE to C. It offers you 
a major competitive advantage over the 
next dBASE programmer: Keep writing 
in dBASE. Take every application all the 
way to completion. Then use dBx to 
translate them top to bottom to C! 


Other advantages: C is portable, even 
to other operating systems like UNIX/ 
XemxTM To the Macintosh or Amiga. 
dBx gives your applications a passport to 
places dBASE cannot go. 

Has its own file manager for single 
user, but links to major C file managers— 
c-tree and dBC—for compatibility with 
dBASE files or multi-user support. We 
have everything you’ll need, including 
good advice. 

List: Ours: 

dBx $550 $419 

with Library Source $950 $725 

Call for Full Source Pricing 


BRIEF/dBRIEF 

The Power Environment for dBASE Programming 


Many worthy utility products supply 
needs that dBASE®'s programming lan¬ 
guage doesn't—dUTILTM, dFLOWTM 
and a host of others. Trouble is, you have 
to use them separately, then combine 
their output into your dBASE program 
files. 

No longer. dBRIEFTM, written in 
BRIEF’s macro language, grabs hold of 
BRIEF and turns it into a complete dBASE 
III and III Plus programming domain. 
Using BRIEF's underlying shell capabili¬ 
ties and its own interfaces, dBRIEF can 
run external utility libraries, plus dBASE 
itself, and link to the ClipperTM 
Foxbase+TM and Quicksilver compilers, 
all with dBRIEF still loaded and running 
the show. It can do what BRIEF already 
does plus: 


• Convert a screen layout into dBASE 
code for interactive data entry. 

• Display dBASE file structures in 
windows, a great convenience alongside 
your program files. 

• Expand keystrokes into full dBASE 
statements. 

• Indent automatically for clegic 
display. 

• Create databases; index files; invoke 
Ashton-Tbte’s dFORMATTM and 
dCONVERTTM; draw lines and boxes. 

"Simply marvelous programming en¬ 
vironment for writing and editing dBASE 
programs.", PC Magazine, 7/86. Source 
code included! 

Requires BRIEF 1.32 or later and 384k; 
512k to run dBASE within dBRIEF; 640k 
and harddisk recommended. 

BRIEF/ dBRIEF.. List $275, Ours: call 


FOXBASE +2.10 

The Fastest, Most Powerful, dBASE Compatible 
Database Management System, NOW! 


New, FOXBASE +2.10 is faster, and more 
powerful than dBASE IV...and it's avail 
able NOW' FOXBASE +2.0 is already a 
PC Magazine Editor's Choice...and has 
received an unbelievable 9.2 rating from 
Infoworld. FOXBASE +2.1 has new 
features such as built-in support for pull¬ 
down and pop-up menus, a new screen 
painter to create custom input screens, a 
new advanced automatic applications 
generator to write programs for you auto 
matically, a new user interface designed 
to allow both first-time and experienced 
users to handle most database options 
effortlessly...and, much, much more... 
plus, Foxbase is still dBASE compatible 
and contains hundreds of dBASE 


enhancements Run almost any dBASE 
program without modification. Foxbase 
fully supports commands like Browse, 
Edit, Append, Create, Modify, Report, 
and Modify Label, even in the middle of 
a compiled program! Foxbase supports 
EMS memory and local area networks 



List: 

Ours: 

FoxBase + Version 2.10 

$395 

$247 

Unlimited Runtime 

$500 

$333 

FoxBase + Multi-User (LAN) 

$595 

$397 

Unlimited Runtime 

$700 

$467 

FoxBase +/386 

$595 

$397 

Unlimited Runtime 

$500 

$333 

FoxBase + Macintosh 

$395 

$263 

Unlimited Runtime 

$300 

$201 


MICROSOFT LANGUAGES 

Powerful Implementations Of The Most Popular 
Programming Languages 


Microsoft C 5.0: The flagship of the 
Microsoft line runs up to 30 percent faster 
than its predecessor. Its new optimization 
features deliver untouchable execution 
speeds, 100 new additional library 
routines... 

Microsoft MacroASSEMBLER 5.0: If 
you ever wanted to take on the challenge 
of assembly, here's your opportunity. 
"MASM" 5.0 is a lot easier to use, has 
completely revised documentation, and a 
new "Mixed Language" programming 
guide that gives you step by step instruc¬ 
tions for linking your assembly code with 
other Microsoft languages. 

Microsoft QuickBASIC 4.0: is a revolu¬ 


tionary concept in BASIC programming. 

It allows you to run, edit, debug, and run 
again. Our friends at Microsoft have elim¬ 
inated the dreaded compile step. When¬ 
ever you edit your code QB4 automa¬ 
tically incorporates your changes, so that 
it can run a program of 150,000 lines in 
less than a minute. 

Each member of this language family 
includes the renowned debugger 
CODEVIEW. 


Microsoft C 

List: 

$450 

Ours: 

$295 

Microsoft Macro¬ 
ASSEMBLER 

$150 

$109 

Microsoft QuickBASIC 

$ 99 

$ 66 

Microsoft FORTRAN 

$450 

$295 


NOVELL: BTRIEVE, XQL, XTRIEVE 

Sophisticated Tools Essential 
For Fast Database Handling 


Btrieve is a library of subroutines that 
allows the programmer to build a data¬ 
base application using any language. It 
takes complete charge of all file creation, 
indexing, reading, writing, insertion, 
deletion, forward and backward search¬ 
ing. Its balanced tree indexing scheme 
finds any key in a million in less than 4 
accesses...That's fast! 

Btrieve is multi-lingual also. It includes 
more than 20 language interfaces (includ¬ 
ing C, BASIC, PASCAL, FORTRAN). 
However if it turns out that you are using 
something a little unusual, worry not. The 
manual includes a chapter on how to 
write a language interface to Btrieve. 

Btrieve’s vital statistics are equally im¬ 
pressive. Files may have up to 24 indexes; 
fixed record length to 4090 characters; 
variable length to 64K; indexes to 255 
characters; files of 4 billion bytes. Net¬ 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link’s Multilink 
and many others. 

XQL is a relational database manage¬ 
ment system designed especially for pro¬ 
grammers. Imagine being able to access 
your database with the ease of SQL 
(Structured Query Language) statements 
and still having the power to process that 
data right down to the byte level. 

Think about your applications. A large 
part of your software development effort 
is probably devoted to managing-data 
stored in files on disk. Hours spent writ¬ 
ing lines of code to search and store data 


records could have been used to pro¬ 
gram more important parts of your appli¬ 
cation. Why not let XQL do it for you. 
XQL will increase your programming 
productivity and let you focus on building 
better applications. 

The XQL system works in tandem with 
Btrieve and has an equally powerful 
chassis...No limit on the number of 
records per file. Max. file size is 4 giga¬ 
bytes, Max. record size equals 4K, Max. 
indexes per file is 24. The one version 
works for single or multiuser systems, 
DOS Ver 3.0 or greater. All languages 
are supported. 

Xtrieve is the final ingredient in the 
Novell programming recipe. It is a menu 
driven, data retrieval system, that allows 
you to quickly find information and dis¬ 
play reports. System developers can 
easily customize Xtrieve to display com¬ 
mand menus, help files, and error mes¬ 
sages in the English spoken by the cus¬ 
tomer. Xtrieve screens then gives menu 
choices that users can quickly recognize, 
making Xtrieve an easy product to use 
and understand. 

Report Option for printing customized 


reports, form letters, mailing labels & 
statements. 

List: Ours: 

Btrieve 

$245 

$175 

Btrieve/N 

$595 

$445 

XQL 

$795 

$595 

Xtrieve 

$245 

$220 

Xtrieve/N 

$595 

$459 

Report Option 

$145 

$128 

Report Option/N 

$345 

$269 


GSS GRAPHICS SYSTEM 


Leave the Device Driving to GSS 


For serious applications stick to the tools 
that stick to the standards. Not the least of 
reasons why GSSTM has emerged as the 
pre-eminent graphics toolmaker is that it 
has always conformed to ANSI standards. 

At the heart of the system is the CGI 
standard Development Toolkit. It has all 
language interfaces and device drivers 
for keyboards, mice, joysticks, tablets, 
printers, plotters, cameras. The drivers 
completely insulate your application 
from concern for device idiosyncracy. 

GSS Kernel TM conforms to ANSI's GKS 


2b and has all its drivers and language 
bindings. Macro level tools to draw, color, 
segment, transform, store and recreate 
an object. The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on various devices. 

Quality software? IBM thinks so. They 
sell GSS under their own label. Royalties. 
Needs 256k. List: Ours: 

CGI Dvlpment Toolkit $495 $375 

Kernel System $495 $375 

Kernel for IBM RT $795 $645 

Metafile Interpreter $295 $235 


CLIPPER $399 

¥) P.D RELATIONAL OQ 

iv(xl\ REPORT WRITER 

MORE PROGRAMMING 
TOOLS FOR... 

dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM, FoxBASE, Greenleaf, Halo ’88, 
Logitech MODULA, MicroFocus COBOL, 

Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data...and many more. 


Call or write for prices and 
information. 
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OPERATING 

ENVIRONMENTS 


DOS 

Marches on 

Version 4.0 grants DOS a reprieve by adding a menu-driven 
interface, large disk partitions, and supportfor expanded memory. 


RICHARD WILTON 


D OS 4.0 is an operating system 
with a history. This ninth-gener¬ 
ation DOS incarnation released 
last July does not have to win over 
large numbers of users to become the 
operating system of choice for single- 
user PCs; earlier DOS versions have 
already done this. It doesn’t even have 
to replace its immediate predecessor, 
DOS 3-3, because that version will con¬ 
tinue to be available from IBM. Rather, 
DOS 4.0’s task is to modernize and re¬ 
juvenate the aging 7-year-old disk oper¬ 
ating system for those who are commit¬ 
ted to the DOS environment, but need 
it to be more functional. 

Version 4.0 delivers the goods by 
introducing three important features 
whose absence in previous DOS ver¬ 
sions frustrated many users: support for 
a full-screen, menu-driven user inter¬ 
face; large disk partitions; and support 
for expanded memory. 

DOS 4.0’s Presentation Manager¬ 
like user interface, called DOS Shell, 
makes DOS easier to use and incorpo¬ 
rates windowing as part of the DOS en¬ 
vironment for the first time. Use of 32- 
bit sector numbers allows a disk dieo- 


retically to be divided into four parti¬ 
tions of as many as 2 terabytes (TB) 
each. Large partitions are a definite ad¬ 
vantage for systems storing large data¬ 
bases, for example. Further, DOS 4.0 can 
use the maximum amount of expanded 
memory on the system by installing 
EMS 4.0 drivers. This allows users to 
open as many as 10,000 disk buffers 
or establish a virtual disk in expanded 
memory, thus freeing space in low 
memory for application programs. 

IBM views the primary niche for 
DOS 4.0 as “the installed base of hard¬ 
ware not capable of supporting OS/2,” 
says IBM’s DOS development manager 
Shon Saliga. For the millions of users 
who use DOS in an 8086- or 8088- 
based system, installing DOS 4.0 is a 
way to access larger memory and disk 
resources without buying a new system 
that can run OS/2. 

New commands making their 
debut in DOS 4.0 include INSTALL, a 
CONFIG.SYS command to load termi- 
nate-and-stay-resident (TSR) programs 
(such as FASTOPEN.EXE, KEYB.COM, 
NLSFUNC.EXE, and SHARE.EXE) previ¬ 
ously included in the AUTOEXEC.BAT 


file, and MEM, to display used, unused, 
allocated, and open memory areas. 

New drivers, installed using the 
DEVICE = command in CONFIG.SYS, 
include XMA2EMS.SYS to support EMS 
4.0 and XMAEM.SYS to simulate die 
IBM PS/2 80286 Expanded Memory 
Adapter/A for accessing expanded 
memory on 386-based systems. 

Most users also can benefit from 
enhancements to existing commands 
(see table 1). For example, BACKUP au¬ 
tomatically formats an unformatted tar¬ 
get diskette, and new BUFFERS parame¬ 
ters create as many as 10,000 disk buff¬ 
ers in expanded memory and specify 
the number of sectors the system can 
read ahead. FDISK presents full-screen 
displays of disk partitions, erases exist¬ 
ing partitions, and creates new ones in 
megabyte or percentage sizes. 

FASTOPEN now reserves a speci¬ 
fied number (1 to 999) of continuous 
space buffers for the files on the identi¬ 
fied drive to allow faster retrieval. In 
addition, three odier commands now 
support an /X parameter to perform 
their functions in expanded memory: 
ANSI.SYS, to enhance I/O with various 
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TABLE 1: Changes in DOS 4.0 


COMMAND 

STATUS 

DESCRIPTION 

CONFIG.SYS COMMANDS 


BUFFERS 

Enhanced 

Supports look-ahead buffers; can use expanded memory. 

FCBS 

Modified 

Has no effect if SHARE is not loaded. 

INSTALL 

New 

Executes FASTOPEN, KEYB, NLSFUNC, or SHARE when CONFIG.SYS is processed. 

REM 

New 

Indicates a comment. 

SWITCHES 

New 

/K switch disables DOS processing of extended keys with enhanced keyboards. 

DEVICE DRIVER COMMANDS ( SYS) 


ANSI 

Enhanced 

Provides additional support for enhanced keyboards and for VGA video modes. 

COUNTRY 

Enhanced 

Supports Asian character sets. 

DRIVER 

Modified 

No longer recognizes /N switch. 

PRINTER 

Enhanced 

Provides additional IBM printer support. 

VDISK 

Enhanced 

/X switch supports expanded memory. 

XMAEM 

New 

Emulates expanded memory in an 80386-based system. 

XMA2EMS 

New 

Supports expanded memory (EMS 4.0). 

USER COMMANDS AND UTILITIES 


APPEND 

Enhanced 

/PATH switch optionally overrides explicit file-search path. 

BACKUP 

Enhanced 

Automatically formats unformatted diskettes. 

CHKDSK 

Enhanced 

Supports large disk partitions; displays allocation units (clusters) and volume 
serial numbers. 

CLS 

Enhanced 

Recognizes additional video configurations installed using the MODE command 
and ANSI.SYS. 

COMMAND 

Enhanced 

/MSG switch optionally loads error-message text into memory. 

DEBUG 

Enhanced 

Provides access to expanded memory. 

DEL 

Enhanced 

/P switch prompts the user before deleting. 

DIR 

Enhanced 

Displays volume serial number. 

DOSSHELL 

New 

Executes a full-screen, point-and-shoot user shell. 

FASTOPEN 

Enhanced 

Has optional buffer optimization for fragmented files; /X switch supports use of 
expanded memory. 

FDISK 

Enhanced 

Supports large hard-disk partitions (partition-table system indicator = 6); uses 
partition sizes in megabytes or percentage of available disk space. 

FORMAT 

Enhanced 

Assigns volume serial numbers; /F switch allows formatting by specifying diskette 
media capacity. 

GRAFTABL 

Enhanced 

Adds support for multilingual code-page 850. 

GRAPHICS 

Enhanced 

Includes support for additional printers; allows customized printer configurations. 

KEYB 

Enhanced 

/ID switch supports code pages with multiple keyboard layouts. 

MEM 

New 

Displays memory usage. 

MODE 

Enhanced 

Recognizes a new set of key-word parameters; provides additional support for video 
mode and code-page configurations; sets keyboard typematic rate. 

REPLACE 

Enhanced 

/U switch updates files. 

SELECT 

Modified 

Supports menu-driven interface. 

SHARE 

Modified 

Required for use with hard-disk partitions larger than 32MB. 

SYS 

Enhanced 

Recognizes an explicit source-drive specification. 

TIME 

Enhanced 

Recognizes 12- or 24-hour clock. 

TREE 

Modified 

Provides a graphic representation of subdirectory tree structure. 

VOL 

Enhanced 

Displays volume serial number. 


Improvements to DOS include two new device drivers, XMAEM.SYS and XMA2EMS.SYS, to support expanded memory; new 
commands, such as INSTALL, REM, SWITCHES, and DOSSHELL; and enhanced commands to improve the DOS environment. 


keyboard and display features; 
FASTOPEN, to store in memory the 
location of directories and open files; 
and VDISK, to create a virtual disk. 

Finally, DOS 4.0 integrates all 
these features and commands in a 
package that is fully compatible with 
DOS 3-3. All commands and system 
structures of previous DOS versions 
(see table 2) carry forward in version 
4.0—including support for code pages 


and extended hard-disk partitions— 
making DOS 4.0 similar in functionality 
to DOS 3.3. (For a full review of DOS 
3.3, see “Twilight of DOS,” Julie Ander¬ 
son, August 1987, p. 180.) Users can 
even ignore DOS 4.0’s new Presenta¬ 
tion Manager-like interface and access 
larger disk partitions and expanded 
memory in the familiar DOS com¬ 
mand-line environment. More likely, 
however, they will opt to take advan¬ 


tage of the DOS Shell utility, which in¬ 
vokes the new interface. 

DOS 4.0 costs $150, or $95 if the 
purchaser is upgrading from another 
version of DOS. DOS 3-3 continues to 
sell for $125, according to an IBM rep¬ 
resentative. The DOS Command Refer¬ 
ence and DOS Technical Reference are 
$30 and $150, respectively. OS/2 Stan¬ 
dard Edition 1.1 with Presentation Man¬ 
ager costs $325. 
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TABLE 2: DOS Chronology 


VERSION 

INTRODUCED 

NEW HARDWARE SUPPORTED 

1.0 

August 1981 

IBM PC 

1.1 

May 1982 

Double-sided diskette drive 

2.0 

March 1983 

Hard-disk drive (PC/XT) 

2.1 

October 1983 

Half-height diskette drive (PC/r) 

3.0 

August 1984 

1.2MB 5.25-inch diskette drive (PC/AT) 

3.1 

March 1985 

IBM PC Network 

3.2 

December 1985 

720KB 3.5-inch diskette drive (PC Convertible) 

3.3 

April 1987 

1.44MB 3.5-inch diskette drive (PS/2) 

4.0 

July 1988 

Large hard-disk partitions and EMS 4.0 support 


Since its introduction in August 1981, DOS has been updated constantly to keep 
up with new hardware. The latest version supports expanded memory and larger 
disk partitions required by large applications and adds a friendly user interface. 


INSTALLATION MADE EASY 

DOS 4.0 is available on either two 3.5- 
inch 720KB diskettes or five 3.25-inch 
360KB diskettes. (The additional utili¬ 
ties diskette is distributed with the DOS 
Technical Reference.) Users also must 
supply one blank diskette for installa¬ 
tion on a hard disk. While a bit of dis¬ 
kette shuffling is still required, DOS 
4.0’s much-improved SELECT utility 
simplifies installation over previous 
DOS versions. 

The SELECT command provides an 
easy-to-use, menu-driven facility with 
extensive context-sensitive help and 
configuration options for installing or 
reinstalling DOS without reformatting 
the hard disk. SELECT can copy DOS 
utility programs and device drivers ei¬ 
ther to diskettes or to a hard-disk parti¬ 
tion and can create partitions on a hard 
disk that has none. 

During installation, screens prompt 
for keyboard, country, and target drive 
and directory. The user can update all 
DOS files on the hard disk or copy all 
nonsystem files to a specified directory 
and can customize a DOS configuration 
or use the default. Customization op¬ 
tions include expanded memory and 
VD1SK support. 

SELECT also sets some DOS pa¬ 
rameters that can be modified, such as 
APPEND /E and PROMPT, and sets 
FASTOPEN parameters and configura¬ 
tion parameters including BREAK, 
BUFFERS, and FILES. It creates the 
AUTOEXEC.400 and CONFIG.400 files, 
which update AUTOEXEC.BAT and 
CONFIG.SYS files. The documentation 
includes instructions on how to install 
DOS 4.0 to coexist with OS/2 or other 
operating systems. 

SELECT automatically formats an 
unformatted diskette prior to copying 
DOS 4.0 onto it. The command can in¬ 
stall DOS 4.0 in a hard-disk partition 


that contains an earlier version of DOS 
without backing up the files and refor¬ 
matting the partition or disk if total 
disk size is less than 32MB. The size of 
the partition remains the same; only 
the disk boot sector and DOS 4.0 sys¬ 
tem files are updated. 

For current DOS users who want 
to enlarge an existing disk partition to 
greater than 32MB for use with DOS 
4.0, the files in at least two partitions 
must be backed up and the partitions 
deleted with FDISK. Then, they can use 
SELECT to create and format a larger 
partition that occupies the space that 
was formerly divided into two or more 
smaller partitions. 

DOS 4.0 consumes more memory 
than comparable installations with ear¬ 
lier DOS versions. For this latest itera¬ 
tion, IBM recommends a minimum 
256KB of memory for DOS 4.0 and 
360KB for a configuration that includes 
the complete DOS Shell. Users who 
stand to benefit most from DOS 4.0— 
those with expanded-memory hardware 
or large hard disks—should already 
have 512KB or 640KB systems. 

The SELECT command has three 
options for increasing or decreasing 
the operating system’s memory require¬ 
ments, trading memory consumption 
for increased speed. These are (1) min¬ 
imum DOS function/maximum program 
work space, which turns off all configu¬ 
ration options (such as FASTOPEN and 
ANSI.SYS) except DOSSHELL, and sets 
no buffers; (2) maximum DOS func¬ 
tion/minimum program work space, 
which installs ANSI.SYS and DOSSHELL, 
starts FASTOPEN with 150 file and di¬ 
rectory entry buffers and 150 continu¬ 
ous space buffers, and creates 25 disk 
and 8 look-ahead buffers (to read in as 
many as 8 sectors following the one 
accessed by the input operation); and 
(3) balance DOS and program work 


space, which is similar to the maximum 
DOS function, but with fewer disk and 
FASTOPEN buffers and no look-ahead 
buffers. Each additional disk buffer in¬ 
creases the resident size of DOS by 
532 bytes, and look-ahead buffers by 
512 bytes, thus leaving less memory for 
applications. 

With SELECTS minimum DOS 
memory configuration, about 570KB is 
available to applications on a 640KB 
machine. (A minimum DOS 3.3 installa¬ 
tion leaves about 590KB of free mem¬ 
ory for applications.) When SELECT in¬ 
stalls DOS 4.0 for maximum DOS 
memory usage, the amount of free 
memory for applications is approxi¬ 
mately 540KB. 

SELECT does not solve all installa¬ 
tion problems for all users. Those 
who install a disk-cache utility, such 
as IBMCACHE.SYS or Microsoft’s 
SMARTDRV.SYS, may prefer not to use 
DOS buffers. This must be done by di¬ 
rectly editing the BUFFERS command 
in CONFIG.SYS. Moreover, SELECT can¬ 
not detect the presence of expanded- 
memory hardware. Users who want to 
configure a DOS 4.0 installation so the 
BUFFERS and FASTOPEN commands 
use expanded memory must also edit 
CONFIG.SYS directly. 

WINDOW TO THE WORLD 

The point-and-shoot DOS Shell utility is 
the most striking new feature in the 
DOS 4.0 user interface—perhaps be¬ 
cause it was so long in coming (in this 
age of user-friendly, graphics environ¬ 
ments). DOS Shell is in line with IBM’s 
commitment to the Systems Application 
Architecture (SAA) goal of standardizing 
its products. The keyboard or mouse- 
driven interface has the look and feel 
of OS/2’s Presentation Manager: an 
action bar; a main-group menu; pull¬ 
down and pop-up menus; a tree-struc¬ 
tured, disk-management system called 
File System; and a comprehensive, Fl- 
driven, context-sensitive help facility. A 
set of full-screen, file-management func¬ 
tions in the File System menu option 
look and feel similar to the Apple Mac¬ 
intosh interface and Microsoft Windows 
environment. 

However, unlike the other well- 
known, full-screen interfaces such as 
Presentation Manager and Windows, 
DOS Shell is only a DOS application— 
not an application programming envi¬ 
ronment. It is more limited in that it 
has no functions for developing and 
incorporating DOS Shell-like interfaces 
into developer-written applications. 

The user executes DOS Shell by 
entering the DOSSHELL command at 
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PHOTO 1: DOS Shell’s File System 
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The DOS Shell user interface has the look and feel of OS/2’s 
Presentation Manager. This is particularly true of the File 
System, which can show two subdirectories at one time. It 
has a left window to graphically display directory structure, 
and a right window to list all files. 


PHOTO 2 : Customizing DOS Shell 



Users can customize the main-group menu selections by se¬ 
lecting either Program or Group (to add a nested group of 
programs) from the action bar. Pop-up menus prompt for a 
text description to appear on the main-group menu, the 
command to invoke the program, help text, and a password. 


the DOS command prompt or by in¬ 
cluding it in AUTOEXEC.BAT or an¬ 
other batch file. (When SELECT installs 
DOS 4.0, the utility builds an 
AUTOEXEC.BAT file that ends with a 
DOSSHELL command.) A DOS Shell 
user can return to the DOS prompt 
through a DOS Shell menu selection. 

The interface presents the user 
with an action bar (at the top of the 
main menu) and four main-group de¬ 
fault functions. The action bar offers 
these selections: Program (to start a 
program; to add, change, delete, or 
copy one into a group; or add to or 
delete it from the list of main-group 
default functions), Group (to organize 
related programs and customize the 
main-group list of default functions), 
and Exit (to exit the shell). 

Default functions are Command 
Prompt, to return to the familiar 
command-line interface of previous 
DOS versions; File System, to access 
file and directory catalogs; the Change 
Colors selector, to choose colors for 
the shell display; and DOS Utilities, to 
select DOS operations, including SET 
DATE, SET TIME, DISK COPY, and 
FORMAT. 

The File System utility provides 
the richest set of functions, with the 
ability to execute or examine contents 
of a file selected directly from a direc¬ 
tory list, to compare contents of two 
subdirectories using the Multiple File 
List selection from the Arrange pull¬ 
down menu, and to browse the subdi¬ 
rectory tree. This utility produces a 
split screen: the left window displays 


directories in a tree-structured format, 
the right one displays the names, sizes, 
and dates of creation of all files in the 
selected directory (see photo 1). 

By comparison, the other default 
selections are uncomplicated. Com¬ 
mand Prompt spawns a copy of 
COMMAND.COM, leaving approximately 
9KB of the shell program resident in 
RAM; the Change Colors selection of¬ 
fers a choice of four shell color combi¬ 
nations; and DOS Utilities provides a 
menu-driven equivalent to common 
DOS commands. 

While the default functions are 
enough to get started with DOS Shell, 
it is not difficult to customize the shell 
by adding new functions. The Program 
menu selection permits the user to as¬ 
sociate any DOS command or utility 
with a title and a set of command-line 
parameters and add it to DOS Shell’s 
list of available functions. For example, 
to add a selection that would run 
WordPerfect, the user selects the Pro¬ 
gram option, enters a text description 
(such as Word Processing) and execut¬ 
able-file name (WP) in fields in a pop¬ 
up window, and presses the F2 key 
(photo 2 is a screen shot of this exam¬ 
ple). From then on, the user need only 
select Word Processing from the main 
menu to execute WordPerfect. 

DOS Shell also allows related pro¬ 
grams to be grouped together through 
a Group command. Selecting the name 
of a group (for example, Graphics) 
then causes DOS Shell to display avail¬ 
able selections in the group (for exam¬ 
ple, Dr. Halo or IBM Graphics Kernel 


System). Selecting one of these exe¬ 
cutes the program. This hierarchical 
grouping of functions is handy, but it is 
limited because DOS Shell supports 
only two levels. 

Although SELECT installs DOS 
Shell with a default set of command¬ 
line parameters, DOS 4.0’s Getting 
Started manual describes alternative 
DOS Shell options. The command 
DOSSHELL is implemented as a batch 
file (called DOSSHELL.BAT). The actual 
shell program, SHELLC.EXE, accepts 
many command-line parameters that 
specify the default video mode (text or 
graphics), the name of the mouse de¬ 
vice driver, and other display and 
menu-configuration options. The start¬ 
up configuration of the shell can be 
changed simply by editing the SHELLC 
command-line options in the 
DOSSHELL.BAT file. 

BREAKING THE 32MB BARRIER 

One of die most annoying limitations 
of IBM’s version of DOS throughout its 
history has been its inability to support 
hard-disk partitions larger than 32MB. 
This is most problematic in a system 
that processes large databases, where 
the files alone might be greater than 
32MB and might have to be split and 
referenced on several extended parti¬ 
tions. This limitation became acutely 
evident in April 1987 when the IBM 
PS/2 Models 60 and 80 were intro¬ 
duced, with their hard disks in sizes 
that range upward from 44MB. 

In all DOS versions, diskettes and 
hard-disk partitions are subdivided into 
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TABLE 3: Extended Boot Record and BPB 


OFFSET 

LENGTH (bytes) 

DESCRIPTION 

00H 

3 

Jump to bootstrap code 

03H 

8 

System ID 

EXTENDED BIOS PARAMETER BLOCK 


0BH 

2 

Number of bytes per sector 

0DH 

1 

Number of sectors per cluster 

0EH 

2 

Number of sectors in reserved area 

10H 

1 

Number of copies of FAT 

11H 

2 

Number of root directory entries 

13FI 

2 

Total number of sectors 

15H 

1 

DOS media descriptor 

16H 

2 

Number of sectors per FAT 

18H 

2 

Number of sectors per track 

1AH 

2 

Number of heads (sides) 

1CH 

4 

Number of hidden sectors 

20H 

4 

Total number of sectors (if field at 
offset 13H contains zero) 

BOOT-RECORD EXTENSIONS 


24H 

1 

Physical drive number 

25H 

1 

Reserved 

26H 

1 

Signature byte (29H) 

27H 

4 

Volume serial number 

2BH 

11 

Volume label 

36H 

8 

Reserved 


To handle partitions greater than 32MB, version 4.0 of DOS uses 32-bit sector 
numbers. To accommodate these, IBM extended the BIOS parameter block (BPB) 
by adding offset 20H to the boot record. If the number of sectors exceeds 
65,336, offset 13H has a value of zero and 20H has the actual number of sectors. 
Boot record extensions store the new volume serial number. 


512-byte sectors numbered consecu¬ 
tively, starting at zero. In earlier ver¬ 
sions, sector numbers are stored as 
16-bit values, so the maximum number 
of sectors on a diskette or in a hard¬ 
disk partition is 65,536. Thus, the maxi¬ 
mum size of a DOS partition is 65,536 
sectors by 512 bytes, or 32MB. 

To overcome the 32MB barrier, 
DOS 4.0 introduces 32-bit sector num¬ 
bers, which theoretically can support 
partitions as large as 2TB. The larger 
sector numbers imply changes in sev¬ 
eral places in DOS, including disk for¬ 
mats, the interface-to-disk device driv¬ 
ers, and the application programming 
interface (API). Apart from the fact that 
DOS 4.0 supports disk partitions larger 
than 32MB, these changes are transpar¬ 
ent to the end user. Applications pro¬ 
grammers must be aware of them in 
order to find files efficiently on the 
disk and to use DOS interrupt and 
function calls successfully. 

Increasing the available number of 
disk sectors also impacts DOS’s file al¬ 
location table (FAT). Regardless of the 
size of a hard disk’s partitions, the for¬ 
mat of the disk remains unchanged. 

The FAT is a reserved area on every 
DOS disk that is used to allocate disk 
space to each file. Each entry in the 
table corresponds to a cluster of one 
or more contiguous sectors. Thus, the 
FAT maps the sectors that are allocated 
to each file on the disk. Like sectors, 
clusters are numbered sequentially 
with 12-bit numbers for diskettes and 
small disks (less than 16MB), and 16-bit 
values for disks larger than 16MB. 

Problems with the design of the 
FAT become apparent as disk partition 
sizes increase. One potential problem 
can arise because the FAT size in¬ 
creases with the number of available 
sectors in a disk partition; the FAT can 
contain as many as 65,536 entries of 2 
bytes each, so its size can increase to a 
maximum of 128KB. Because DOS 
must read the FAT into its internal buff¬ 
ers in order to use it, a large FAT can 
decrease the memory available to 
buffer disk-file data. With multi¬ 
megabyte files or files whose allocated 
clusters are scattered in a disk parti¬ 
tion, overall disk performance may 
diminish as DOS accesses a large FAT. 

In addition, because the number 
of clusters in a FAT is limited, the size 
of each cluster must be increased to 
accommodate very large disk partitions. 
For example, DOS 4.0 formats a 32MB 
partition with a 2KB cluster size (four 
512-byte sectors per cluster); the maxi¬ 
mum size of a partition that can be 
mapped is 65,536 times 2KB, or 128MB. 


128MB. For partitions of 33MB to 
256MB, DOS uses a cluster size of 4KB; 
for partitions greater than 256MB, a 
cluster size of 8KB is used. Thus, the 
larger the disk partition, the greater the 
“granularity” of the partition’s space 
allocation—in a 512MB partition, the 
smallest file consumes 8KB of space. 

Fortunately, most PC and PS/2 
users will not be greatly affected by the 
design limitations of the DOS file sys¬ 
tem. If, however, very large disk stor¬ 
age media achieve more widespread 
use, DOS users may find themselves 
needing to look elsewhere for better 
operating-system disk management. 

The BIOS parameter block. Every DOS 
diskette and hard-disk partition is for¬ 
matted with a BIOS parameter block 
(BPB) in its first logical sector (the 
boot record). The BPB contains infor¬ 
mation about disk media type and for¬ 
mat, including number of FATs, size of 
the root directory, and number of sec¬ 
tors on the disk. Disk device drivers 
can use the BPB to describe the disk 
media format to DOS. 

The DOS BPB specification uses a 
16-bit field at offset 13H to contain the 
total number of sectors. To accommo¬ 
date 32-bit sector numbers, DOS 4.0 


uses an extended BPB format (see table 
3), including an additional 4-byte field 
at offset 20H that contains the total 
number of disk sectors. If partition size 
exceeds 32MB, the system sets the total 
number of sectors to zero at offset 13H 
and places the actual number of sectors 
at offset 20H. 

The extended BPB format is not a 
new concept. It was part of Microsoft’s 
specification for DOS 3.2, introduced to 
allow OEMs to implement device driv¬ 
ers that use 32-bit sector numbers. 
However, IBM did not support 32-bit 
sector numbers in DOS hard-disk de¬ 
vice drivers or in its API (in INT 25H 
and 26H) until version 4.0. 

Volume serial numbers. The DOS 4.0 
boot record contains information not 
present in die boot records in disks 
formatted by earlier DOS versions. The 
most important new information is a 
volume serial number, a 4-byte hexa¬ 
decimal value that DOS generates from 
the current date and time during 
DISKCOPY or FORMAT routines. Al¬ 
though DOS 4.0 volume serial numbers 
appear random to a user, DOS uses 
diem to identify disk volumes. 

Volume serial numbers to identify 
diskettes provide an extra measure of 


JANUARY 1989 


103 











DOS 4.0 


TABLE 4: Changes to the DOS API 


INT 

FUNCTION 

CHANGE 

21H 

33H 

New subfunction returns the boot drive ID 

21H 

44H 

IOCTL provides double-byte character support (DBCS) 

21H 

65H 

Extended country information now supports DBCS 

21H 

6CH 

New function: Extended Open/Create 

25H 

— 

Absolute Disk Read now supports 32-bit sector numbers 

26H 

— 

Absolute Disk Write now supports 32-bit sector numbers 


Only one new function (6CH) has been added to INT 21H; it combines three pre¬ 
vious DOS functions (Open, Create, and Create/New). A new subfunction for 33H 
returns the boot drive ID. Other changes to 21H functions improve the foreign- 
language version of DOS. INT 25H and 26H now support 32-bit sector numbers. 


data security in DOS. In OS/2, these 
numbers are more important. Because 
OS/2 is a multitasking operating envi¬ 
ronment, different tasks may try to ac¬ 
cess different diskette volumes in the 
same diskette drive. OS/2 uses diskette 
volume serial numbers to associate 
specific diskette volumes with tasks. 

The serial number is displayed 
when a user invokes the CHKDSK, DIR, 
FORMAT, LABEL, or VOL commands. 
Thus, different diskettes have unique 
serial numbers, even if their user- 
assigned volume labels are the same, 
so DOS can distinguish different dis¬ 
kettes even though they have the same 
physical format. 

This brings up a possible trap for 
DISKCOPY users. In earlier versions of 
DOS, DISKCOPY, not recognizing vol¬ 
ume serial numbers, simply copies 
them from one diskette to another as 
part of the diskette’s boot record. How¬ 
ever, to ensure that copies of a diskette 
have unique volume serial numbers, 
users must invoke the DOS 4.0 version 
of DISKCOPY. 

DOS 4.0 can use a diskette’s vol¬ 
ume serial number when SHARE.EXE is 
loaded to prevent errors that might 
occur if a diskette volume is changed 
in the middle of an I/O operation. For 
example, if a user opens a file on one 
diskette and then changes diskettes 
while that file is still open, DOS 4.0 is¬ 
sues an “Abort, Retry, Ignore, Fail” 
error message and indicates the vol¬ 
ume serial number of the diskette it 
needs to complete the original I/O 
transaction. 

MINOR API ALTERATIONS 

DOS 4.0’s API has comparatively few 
changes, most of which are a result of 
support for large disk partitions (see 
table 4). Because DOS 4.0 uses 32-bit 
sector numbers to manage partitions 
larger than 32MB, API functions that 
formerly recognized only 16-bit sector 


numbers now also recognize 32-bit 
sector numbers. 

Only the API interrupts that di¬ 
rectly address the disk, the Absolute 
Disk Read and Absolute Disk Write 
functions provided through software 
INT 25H and 26H, have been changed 
in DOS 4.0 to allow direct access to 
partitions greater than 32MB. Both 
functions bypass the DOS file structure 
and allow programs to access a disk on 
a sector-by-sector basis. These functions 
now accommodate 32-bit sector num¬ 
bers while preserving compatibility 
with applications written under earlier 
DOS versions. 

For disk partitions that are smaller 
than 32MB, the first sector number ac¬ 
cessed through INT 25H or 26H is 
specified in register DX, the number of 
sectors to read or write is in register 
CX, and the address of an I/O buffer is 
in DS:BX. This particular specification 
is unchanged from previous versions. 

With disk partitions larger than 
32MB, however, DOS 4.0 uses the reg¬ 
isters differently (see table 3). A value 
of -1 in register CX indicates a re¬ 
quest for extended 25H or 26H. Regis¬ 
ters DS and BX contain the address in 
RAM of a 10-byte control packet —a 
memory area that contains the starting 
sector number at offset 0, number of 
sectors to transfer at offset 4, and 
buffer address at offset 6. 

This design has a catch. Although 
the control-packet interface can be 
used with disk partitions of any size, 
DOS 4.0 returns an error if a program 
tries to access a partition larger than 
32MB with INT 25H or 26H, without 
using a control packet. The error oc¬ 
curs even if the program tries to access 
a sector within the first 32MB of the 
partition. This means that applications 
using the old INT 25H or 26H method¬ 
ology will fail if they are run against 
data in a DOS 4.0 disk partition larger 
than 32MB. 


TABLE 5: INT25H and 26H 


CALLING SEQUENCE 

VERSIONS 1.0 THROUGH 3 3 

AL = drive ID 

CX = number of sectors to read 
or write 

DX = starting sector number 

DS: BX = buffer address 

VERSION 4.0 

AL = drive ID 

CS = -1 

DS: BX = control-packet address 
offset 0 = starting sector 
number 
(4 bytes) 

offset 4 = number of 
sectors to 
read or write 
(2 bytes) 

offset 6 = segment:offset 
of data buffer 
(4 bytes) 


Before 4.0, the number of sectors to 
read or write, the starting sector 
number, and the buffer address were 
in registers CX, DX, and DS:BX, re¬ 
spectively. To handle 32-bit sector 
numbers, DOS 4.0 uses -1 in CX to 
indicate a partition greater than 
32MB, and DS:BX to hold the address 
of a control packet. 


Support for double-byte character sets. 

Most other API changes are related to 
DOS 4.0’s double-byte character set 
(DBCS) support, which, together with 
code-page switching introduced in DOS 
3.3 (see the sidebar “Code-Page Switch¬ 
ing” that appears in “Twilight of DOS,” 
Julie Anderson, August 1987, p. 180), 
are important for support of foreign 
languages. 

In international markets, DOS 4.0 
needs to support non-ASCII character 
sets that use more than 236 different 
character codes, sometimes using two 
bytes to represent one character. DOS 
4.0 processes a stream of characters by 
considering certain data values as lead 
tytes of byte pairs, which represent 
individual characters. DOS 4.0 main¬ 
tains an internal table of valid lead-byte 
values (called the DBCS vector table) 
whose contents depend on the country 
specified in the COUNTRY command in 
the CONFIG.SYS file. 

Under DOS 4.0, a program can 
inspect this table by executing INT 21H 
function 65H. Subfunction 7 returns the 
32-bit address of the DBCS vector table. 
An application can use the table to de¬ 
termine which characters are repre¬ 
sented as byte pairs instead of individ¬ 
ual byte values. 
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TABLE 6: Bit-field Values for INT 21H Function 6CH 


BIT 

MEANING 

VALUES 

FIELDS IN BX 


0-2 

Access code 

0 = read only 

1 = write only 

2 = read/write 

3 

Reserved 


4-6 

Sharing mode 

0 = compatibility 

1 = deny read/write 

2 = deny write 

3 = deny read 

4 = deny none 

7 

Inheritance 

0 = child process inherits handles 

1 = child process does not inherit handles 

8-12 

Reserved 


13 

INT 24H handling 

0 = enabled 

1 = disabled 

14 

Commit to disk 

0 = disabled 


after each write 

1 = enabled 

13 

Reserved 


FIELDS IN DX 


0-3 

If file exists 

0 = error 



1 = open 

2 = open and truncate 

4-7 

If file not found 

0 = error 

1 = create new file 


The bit fields in register BX control access to the file to be created or opened, 
while the bit fields in register DX indicate the actions to be taken. 


Support for DBCS has also affected 
INT 21H function 44H I/O control for 
devices (IOCTL). Subfunction OCH re¬ 
quests a device driver to perform 
code-page switching and can access or 
set the selected code-page ID for an 
I/O device. In DOS 4.0, this subfunc¬ 
tion allows a DBCS vector table to be 
retrieved or updated along with the 
code-page ID if the programmer places 
either 4AH or 6AH in register CL to 
indicate die makeup of a parameter 
control block pointed to by register 
DS:DX. Because some device drivers 
support only code-page values, pro¬ 
grammers must check the length re¬ 
turned in the parameter block to be 
sure the DBCS table has been returned. 
To date, only device drivers supplied 
with the Asian version of DOS 4.0 sup¬ 
port this subfunction. 

Although support for double-byte 
characters is listed as a “major new fea¬ 
ture” in the DOS 4.0 Technical Refer¬ 
ence manual, MS-DOS 2.25, released in 
1985, supports extended non-ASCII 
character sets. MS-DOS 2.25 supported 
INT 21H function 63H (File Size), 
which included a set of subfunctions 
that processed double-byte characters 
by using a lead-byte table whose struc¬ 
ture was similar to that of the table 
used in DOS 4.0. This function disap¬ 
peared in DOS 3.0, but some of its 
capabilities are resurrected in a differ¬ 
ent form in version 4.0. 

New API functions. DOS 4.0 has a new 
INT 21H function (Get/Set System Val¬ 
ues, 33H), formerly a more limited 
function called Ctrl-Break check. Get/ 
Set System Values returns the drive ID 
of the disk drive used to boot the sys¬ 
tem. A program can get the drive ID by 
placing the function number (33H) in 
register AH, the subfunction number 
(5) in AL, and executing INT 21H. DOS 
4.0 returns the boot drive ID in regis¬ 
ter DL. A return value of 1 indicates 
the boot drive was A:, while a value of 
2 indicates drive B:, and so on. This il¬ 
lustrates continued inconsistencies in 
DOS because in DEBUG, 0 indicates 
drive A:, 1 drive B:, and so on. 

Extended Open/Create (6CH) is a 
new INT 21H function that integrates 
the services provided by DOS for creat¬ 
ing and opening files. It unifies the 
INT 21H functions, Open (0FH), Create 
(16H), and Create New (5BH), although 
they are also still available individually. 
A program can use the values in a set 
of bit fields in registers BX and DX to 
control how DOS opens an existing file 
or creates a new one (see table 6). If 
creating or opening a file is successful, 
the file handler is returned in register 


AX and the action taken in register CX 
is as follows: 1 means the file is 
opened, 2 means the file is created and 
opened, and 3 means a file is replaced 
and opened. If not successful, an error 
code is returned in register AX. 

The new twist to function 6CH is 
die ability to disable INT 24H to sim¬ 
plify critical error handling. When DOS 
detects a critical error (an error that 
occurs when a DOS function cannot be 
completed, such as “Printer out of 
paper” or “Sector not found”), it nor¬ 
mally executes software INT 24H, the 
traditional DOS critical-error handling 
mechanism. The default DOS INT 24H 
handler issues the familiar “Abort, 

Retry, Fail” message. To override the 
default, a program must substitute its 
own INT 24H handler. 

Function 6CH offers a way to re¬ 
turn critical errors directly to a pro¬ 
gram. When a file is opened with a 
function 6CH call with bit 13 of regis¬ 
ter BX set to 1, DOS disables INT 24H 
for subsequent I/O transactions with 
the file. When a critical error occurs, 
DOS sets the carry flag and returns an 
error code in register AX without exe¬ 
cuting INT 24H, just as it does for non- 
critical errors (such as “Access denied,” 
“Insufficient memory,” or “Unknown 


command”). This allows the program 
to use INT 21H function 059 to get the 
error, class, location, and suggested 
action (such as “Retry after user inter¬ 
vention”), to try to correct the situa¬ 
tion, or to print a message on a speci¬ 
fied line on the screen to retain the 
integrity of the screen. 

EXPANDING MEMORY 

In the three years since its introduc¬ 
tion, EMS 4.0 has become the method 
of choice for providing DOS applica¬ 
tions with more than the default ,640KB 
of conventional memory. DOS 4.0 is 
the first DOS version to be supplied 
with EMS 4.0 device drivers and to 
improve its own performance by taking 
advantage of expanded memory. 

The EMS covers both hardware 
and software and requires hardware 
that can map multiple pages of physical 
memory into a single range of CPU 
addresses. The software specification 
describes an Expanded Memory Man¬ 
ager (EMM) that provides an API 
through software INT 67H. In practice, 
the EMM is implemented as part of an 
installable device driver tailored to a 
specific memory hardware configura¬ 
tion (see “EMS 4.0 Pulls Together,” Ted 
Mirecki, July 1988, p. 72). 
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DOS 4.0 does not require ex¬ 
panded memory to run. Like most ap¬ 
plications that recognize EMS, DOS 4.0 
uses expanded memory only if proper 
memory hardware is present and an 
EMM device driver is installed. 

IBM’s EMS device drivers. For the user 
who has a PC or PS/2 with IBM ex- 
panded-memory hardware, DOS 4.0 is 
distributed with two installable EMS 
device drivers, XMA2EMS.SYS and 
XMAEM.SYS. XMA2EMS.SYS contains the 
EMM and supports EMS 4.0. This device 
driver is designed for use with one of 


the following IBM memory add-ons: 
2MB Expanded Memory Adapter, PS/2 
80286 Expanded Memory Adapter/A, or 
PS/2 80286 Memory Expansion Option. 

XMAEM.SYS is for use only in 
386-based machines. It programs the 
386 control registers to implement a 
page-oriented memory-addressing 
scheme to emulate IBM’s PS/2 80286 
Expanded Memory Adapter/A. In a 386- 
based system, a developer must install 
XMAEM.SYS before XMA2EMS.SYS. 

The developer must configure 
XMA2EMS to use a variable amount of 


available memory as expanded mem¬ 
ory. Any RAM not allocated for use as 
expanded memory remains addressable 
as protected-mode extended memory. 
XMA2EMS does not, however, use any 
of the first megabyte of RAM on the 
system board as expanded memory. 
This means that extended memory is 
available in a system that has 1MB of 
RAM. The user should install XMA2EMS 
so that the amounts of conventional, 
expanded, and extended memory con¬ 
form to the memory requirements of 
DOS 4.0 and the applications that will 
be running. 

A PS/2 Model 60 with an IBM Ex¬ 
panded Memory Adapter/A, for exam¬ 
ple, might be configured with 1MB of 
RAM on die system board, of which 
640KB is conventional and 384KB is 
extended memory. By default, die 2MB 
of RAM on the adapter also appears as 
extended memory, so a system without 
expanded memory has 640KB of con¬ 
ventional RAM and 2,432KB (2MB plus 
384KB) of extended memory. 

When XMA2EMS is installed and 
configured to use the maximum 
amount of expanded memory, all RAM 
on the adapter is treated as expanded 
memory and page-mapped by the de¬ 
vice driver into conventional memory. 

A system with this configuration con¬ 
tains 2MB of expanded memory for use 
in programs diat recognize EMS, such 
as Lotus 1-2-3, Microsoft Windows, or 
DOS 4.0 itself. The remaining 384KB 
of extended memory could be used 
by Microsoft’s HIMEM.SYS and 
SMARTDRV.SYS drivers or IBM’s disk 
cache driver (IBMCACHE.SYS). 

This configuration forces a trade¬ 
off in conventional memory, where the 
expanded-memory device drivers are 
installed. For example, XMA2EMS occu¬ 
pies approximately 19KB; IBMCACHE 
uses 16KB; Microsoft’s SMARTDRV uses 
14KB. In practice, a user probably 
needs to sacrifice about 32KB of con¬ 
ventional memory in order to exploit 
expanded memory. 

EMS device-driver alternatives. DOS 4.0 

users may not necessarily want to use 
XMA2EMS or XMAEM. If developers 
install DOS 4.0 in a system with non- 
IBM EMS hardware such as the Intel 
AboveBoard, they must use die proper 
AboveBoard driver. Also, software man¬ 
ufacturers such as Quarterdeck (which 
makes DESQview) supply EMM device 
drivers that can be used instead of 
XMA2EMS with IBM expanded-memory 
hardware. The important point is to 
use a device driver that conforms to 
EMS 4.0 and that recognizes available 
expanded-memory hardware. 
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How DOS 4.0 uses expanded memory. 

Three DOS functions have been en¬ 
hanced to use expanded memory if it 
is available. These functions, BUFFERS, 
FASTOPEN, and VDISK, require that 
two 16KB pages of expanded memory 
be reserved by XMA2EMS for their ex¬ 
clusive use; the pages are not available 
to other applications. XMA2EMS has 
two command-line parameters (P254 
for VDISK and FASTOPEN, and P255 for 
BUFFERS) that reserve the appropriate 
expanded-memory pages. If the corre¬ 
sponding parameters appear on the 
DEVICE=XMA2EMS command line in 
CONFIG.SYS, then the /X switch used 
with BUFFERS, FASTOPEN, and VDISK 
causes them to allocate their buffers in 
expanded memory instead of conven¬ 
tional memory. 

Although DOS uses expanded 
memory for its own buffers, there is no 
DOS-specific programming interface to 
expanded memory. Applications that 
use EMS memory use the INT 67H 
API, which is supported entirely in 
XMA2EMS or in another hardware- 
specific EMM device driver. A program 
cannot question DOS to discover 
whether an EMM device driver is in¬ 
stalled or whether DOS itself is using 
expanded memory. An application must 
still inspect the INT 67H vector or 
search for a device named EMMxxxxO 
before it makes INT 67H calls. 

Two DOS 4.0 utilities recognize 
the presence of expanded memory. 
MEM reports on the amount of ex¬ 
panded memory available; DEBUG sup¬ 
ports several new commands, including 
EMS Status (XS) to show the status of 
expanded memory, and EMS Map (XM) 
and EMS Allocate (XA) to manipulate 
expanded-memory pages. 

BEHAVIORAL DISORDERS 

DOS 4.0 sometimes misbehaves when 
used with expanded memory. Although 
the operating system reserves two ex¬ 
panded-memory pages for use with 
BUFFERS, FASTOPEN, and VDISK, it 
does not properly identify the pages it 
is using to the EMM, so non-IBM EMS 
devices drivers do not know what 
pages to use. 

While there have been scattered 
reports of some problems using ex¬ 
panded memory under DOS 4.0, none 
were encountered with the IBM PS/2 
Model 50Z and Model 70 test systems. 
Using BUFFERS with the /X parameter 
successfully placed buffers in expanded 
memory. FASTOPEN and VDISK were 
also successfully loaded into expanded 
memory, provided that at least one 
buffer was placed there first. Several 


TSRs, including Multisoft’s Super PC- 
Kwik and Living Videotext’s Ready!, 
executed successfully in expanded 
memory. 

IBM has released maintenance 
upgrade 4.01 of DOS, which is in¬ 
tended to resolve any problems. 
Through its dealer and customer ser¬ 
vice representatives, IBM distributes a 
set of patch and replacement files that 
effectively upgrade version 4.0 to ver¬ 
sion 4.01. DOS 4.0 owners can go to 
their dealer or representative to have 
the latest fixes copied onto their dis¬ 
kette at no charge under the IBM war¬ 
ranty, says an IBM spokesman. 

In its license agreement, IBM war¬ 
rants the DOS 4.0 software as well as 
the diskette media on which it is dis¬ 
tributed. The warranty period both for 

Although DOS uses ex¬ 
panded memory for its own 
buffers, there is no D0S- 
speafic programming inter¬ 
face to expanded memory. 


the software and for the media is three 
months. If a diskette fails within three 
months of the delivery date, IBM will 
replace it; if the software has bugs, IBM 
will try to fix them or replace the pro¬ 
gram. This is a departure from the war¬ 
ranty offered for previous versions of 
DOS, in which IBM warranted only the 
media, not the software. 

DOS 4.0 NOVELTIES 

Beyond those already described, DOS 
4.0 includes a few other changes to aid 
developers. The new MEM utility re¬ 
turns a detailed map of DOS memory 
usage, including expanded and ex¬ 
tended memory allocation. When exe¬ 
cuted without command-line switches, 
MEM provides a brief summary of 
memory usage similar to CHKDSK in 
earlier DOS versions, except MEM in¬ 
cludes expanded and extended mem¬ 
ory usage. When executed with the 
/PROGRAM switch, MEM provides ad¬ 
ditional information on memory-resi¬ 
dent programs. The /DEBUG switch 
causes MEM to add information on in¬ 
stallable device drivers and low- 
memory areas reserved for DOS or 
ROM BIOS use. 

DOS 4.0 recognizes three com¬ 
mands in CONFIG.SYS not supported 


in previous DOS versions. The REM 
command allows comment lines to 
appear in CONFIG.SYS (to document 
the commands), the SWITCHES com¬ 
mand provides an option that disables 
extended keystroke processing for the 
keyboard (to allow programs that do 
not recognize extended keystrokes to 
run unchanged with PC/AT and PS/2 
keyboards), and INSTALL executes pro¬ 
grams such as FASTOPEN and SHARE. 

To process commands in the 
CONFIG.SYS file, DOS 4.0 executes all 
DEVICE commands before it executes 
INSTALL, regardless of their order in 
the file. This means that device drivers 
are loaded into memory at lower ad¬ 
dresses than TSRs loaded with INSTALL. 
Interrupts redirected by both a device 
driver and a TSR program loaded with 
INSTALL are processed first by the TSR, 
then by the device driver. 

BUFFERS has been enhanced with 
the parameter /X to specify from 1 to 
10,000 disk buffers in expanded mem¬ 
ory and a parameter to specify from 1 
to 8 sectors that can be read ahead 
into RAM. Using read-ahead buffers can 
significantly increase performance of 
disk-intensive programs (see “The 
Cache Factor,” Maxine Fontana, August 
1987, p. 168). 

The SHARE utility, as in earlier 
DOS versions, supports file sharing. In 
DOS 4.0, it must be used if a hard-disk 
partition larger than 32MB is defined. 
DOS 4.0 tries to install SHARE.EXE after 
CONFIG.SYS processing is complete by 
using the path specified in the DOS 
SHELL command. The SHARE.EXE file 
must reside either in the root directory 
or the same directory as the command 
processor specified in the DOS SHELL 
command. To override SHARE.EXE’s 
default file space (2,048 bytes) or num¬ 
ber of file locks (20), a user must in¬ 
clude the /F and /L parameters when 
invoking SI4ARE.EXE. 

Many other utilities and commands 
carried forward from previous DOS 
versions have new command-line 
switches that represent functionality not 
present in earlier DOS versions (see 
table 2). In the MODE command, for 
example, familiar but cryptic com¬ 
mand-line parameters (such as M, N, 
and T) are replaced with English-like 
key words (such as LINES and COLS). 
The pre-DOS 4.0 parameters are still 
supported, however. 

Another change is the one made 
to the TREE command, which displays 
directories in a block-graphic format 
with indents for subdirectories, rather 
than just scrolling the directories on 
the screen. A convenient modification 
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is the /U parameter of the REPLACE 
command, which replaces only files 
having an earlier time or date than that 
on the source diskette. 

FORMAT command-line switches 
have been simplified. To support the 
many diskette formats (360KB, 720KB, 
1.2MB, and 1.44MB) recognized by 
DOS 3.3, FORMAT in that version uses 
a confusing set of switches that speci¬ 
fies the number of tracks and sectors 
that correspond to a particular diskette 
format. In DOS 4.0, FORMAT recog¬ 
nizes an /F switch that simply specifies 
a diskette’s formatted capacity. A 720KB 
diskette can be formatted in a 1.44MB 
3.3-inch drive simply by executing 
FORMAT A: /F:720 instead of FORMAT 
A: /N:9 /T:80. 

DOS error handling and error 
messages have been reworked for con¬ 
sistency and specificity in version 4.0. 
For example, errors in DOS 4.0’s 
CONFIG.SYS cause configuration pro¬ 
cessing to display a message that shows 
which command caused the error. DOS 
4.0 also has improved command-line 
syntax checking and error messages. 

In DOS 3.3, a command such as 
DIR *.* /V produces the message “Inva¬ 
lid parameter;” in DOS 4.0, the corre¬ 
sponding error message is “Invalid 
switch - /V,” which identifies the error 
more exactly. 

Not all enhanced DOS commands 
are better than they were originally— 
some are just different. For example, 
DOS 3.3’s temperamental APPEND com¬ 
mand still has anomalies. In the previ¬ 
ous DOS version, issuing APPEND fol¬ 
lowed by DIR would cause DOS to 
search the directories named in the 
APPEND command for a given file, but 
would report it as if it were actually in 
the current directory. 

In DOS 4.0, APPEND with or with¬ 
out the /X parameter, which allows 
APPEND to search and process execut¬ 
able files, fails to perform directory 
searches with some commands. DIR, 
XCOPY, PRINT, ATTRIB, and BACKUP 
return “File not found,” while MORE, 
TYPE, EDLIN, FIND, and DEBUG find 
the file. COPY, CHKDSK, and COMP 
find the file only when the /X parame¬ 
ter is used with APPEND. These prob¬ 
lems are among several inconsistencies 
that continue to plague DOS and thus 
frustrate users. 

THE LARGE AND SMALL PRINT 

The documentation IBM supplies with 
DOS 4.0 contains much of the same 
material found in previous DOS manu¬ 
als. It is distributed in three packages. 
The Getting Started and Using DOS Ver¬ 


sion 4.0 manuals are packaged to¬ 
gether. Getting Started covers installa¬ 
tion, hard-disk partitions, and DOS 
Shell, and Using DOS covers the DOS 
file system, batch files, device-driver 
installation, system configuration, and 
DOS commands. 

The Command Reference is a sep¬ 
arately packaged manual, which costs 
an additional $30. It fully describes all 
DOS commands with syntax diagrams 
for all switches, parameters, and op¬ 
tions. Casual users of DOS 4.0 might 
be satisfied with the Using DOS man¬ 
ual, but the Command Reference is for 
those who need a more complete ref- 

No/ all of the enhanced 
DOS commands included in 
version 4.0 are better than 
they were originally—some 
are just different. 



erence. Anyone installing and configur¬ 
ing a DOS system will find full descrip¬ 
tions of commands such as FASTOPEN 
and GRAPHICS only in the Command 
Reference. 

IBM also provides, at extra cost 
($150), the DOS 4.0 Technical Refer¬ 
ence , which documents the API. It is of 
little interest to end users but, as in 
previous DOS versions, is the primary 
source of complete documentation for 
programmers. The manual describes 
the programming utilities LIB, LINK, 
EXE2BIN, and DEBUG, and provides 
details on the programming interface 
for applications and for device drivers. 

It contains information on the changes 
and additions occasioned by DOS 4.0’s 
support for expanded memory and 
large hard-disk partitions. 

The Technical Reference has been . 
completely reorganized and presents 
information in new and sometimes un¬ 
familiar ways. For example, the descrip¬ 
tions of interrupts and ftinctions now 
present examples of code rather than 
register contents and remarks only. De¬ 
scriptions of some topics, such as 
ANSI.SYS, have moved to the Com¬ 
mand Reference. For seasoned Techni¬ 
cal Reference users, the newest release 
might take some getting used to. 

Although DOS 4.0 contains some 
novelties and systematic enhancements, 
it has no surprises. Expanded-memory 
support, large hard-disk partitions, and 


a full-screen user shell have long been 
available as DOS add-ons from vendors 
other than IBM. The significance of 
DOS 4.0 is that these features are now 
bundled together into a neat little 
package. 

DOS 4.0 also adds a twist to the 
relationship between DOS and OS/2. 
Like DOS 4.0, OS/2 addresses memory, 
partition, and shell enhancements, but 
the two operating systems have these 
sharp differences: 

• OS/2 provides multitasking and full 
support for multiple concurrent ap¬ 
plications; DOS 4.0 is still a single¬ 
tasking operation. 

• OS/2 supports extended (protected- 
mode) memory and can therefore be 
used only in an 80286- or 80386- 
based system; DOS 4.0 supports ex¬ 
panded (bank-switched) memory if a 
system is equipped with memory 
hardware that conforms to the EMS 
and software specifically modified to 
use EMS; 

• OS/2 offers a complete API for Pre¬ 
sentation Manager; DOS 4.0 does not 
have an API for DOS Shell; therefore, 
DOS Shell cannot be incorporated 
into applications. To write a DOS 4.0 
program with a Presentation Man- 

»ager-like interface, a software devel¬ 
oper must use Microsoft Windows. 

DOS 4.0 allows a more flexible 
choice of hardware (8086, 8088, 286, 
and 386) than OS/2 and will remain a 
viable operating system for some time 
to come. Even so, OS/2 remains the 
IBM solution for users who need multi¬ 
tasking on the PC. 

The latest version of DOS should 
appeal to users who have expanded 
memory capability on their hardware, 
do not need multitasking, and want to 
stay in the DOS environment. It is an¬ 
other step in the long line of updates, 
propelling this seasoned operating sys¬ 
tem into the ranks of more functional 
systems. 1 ""1111 B=il 

IBM Corporation 

900 King Street 

Rye Brook, NY 10573 

800/426-2468; 800/447-4700 for 

nearest dealer 

DOS 4.0, $150; upgrade 

from earlier versions, $95. 
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Richard Wilton is a fellow in UCLA's Medical 
Informatics Program. He is author of the 
book Programmer’s Guide to PC and PS/2 
Video Systems (1987) and coauthor of The 
New Peter Norton Programmer’s Guide to 
the PC and PS/2 (1988), both published by 
Microsoft Press. 
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AST Premium/386C 
20 MHz, 386 CPU. High¬ 
speed, 32-bit caching 
architecture 


AST Premium 386/25 
25 MHz, 386™ CPU. Fastest 
386 system available 


When it comes to selecting name brand 
computers that satisfy a wide range of power 
requirements, AST makes your job simple. 

First, for CAD/CAE, LAN, multi-user and 
other applications requiring the most power¬ 
ful personal computer available, AST provides 
the 25 MHz, AST Premium® 386/25. Based on 
the Intel® 386 chip with an integrated cache 
architecture, the AST Premium 386/25 pro¬ 
vides the ultimate solution for sophisticated 
processing. 

For those who don't need quite so much 
power, AST offers the 20 MHz, AST Premium/ 
386C with cache memory and the slim-line, 
16 MHz AST Premium Workstation/386SX. 
Both allow you to use your current MS-DOS® 
applications. And take advantage of the next- 
generation, 32-bit operating systems and en¬ 
vironments, including Microsoft® Windows/ 
386, UNIX® System V/386, OS/2™ and more. 

Of course, not every application requires 
386 architecture For word processing, spread¬ 
sheets or desktop publishing, the award- 
winning AST Premium/286 is the power of 
choice Built with FASTslot™ technology and 
unbeatable compatibility, the AST Premium/ 
286 provides built-in 386 CPU upgradeabili- 
ty when you need it. 

And for extra value in a 286 PC that looks 
like it belongs in the executive suite, choose 
the AST Premium Workstation/286. As in¬ 
dustry critics say, "This is one slick, attractive 
machine. . . like other AST machines, it's 
built like a tank." 

In fact, AST's reputation for providing high- 
quality, top-value products extends through¬ 
out our leading board-level enhancements 
and connectivity solutions. 

So, give yourself the power of choice—AST 
Premium Computers. For more information, 
call (714) 863-0181, ask for operator AA93. 


I □ Please send me more information on the AST family 

of Premium Computers. • 

I □ Please have an AST representative call me. 

I am Dan end user Da reseller. . 

Name_ . 

Tide_ 

Company_ 

1 Address_ 

' City/State/Zip_ ' 

I Phone 1_)_ I 

I Send to: AST Research, Inc. 2121 Alton Avenue, 

1 Irvine, CA 92714-4992. PCTJ 1/89 1 

I_:_I 


AST markets products worldwide—in Europe and the Middle East call 44 1 568 
4350; in Japan call 813 447 8303; in the Far East call 852 5 717223; in Canada 
call 416 826-7514. AST, AST logo and AST Premium registered trademarks AST 
Research, Inc. 80386 and 80386SX trademarks Intel Corp. All other product and 
brand names are trademarks and registered trademarks of their respective com¬ 
panies. Copyright © 1988 AST Research, Inc. All rights reserved 
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Times Have Changed. 
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The idea from the 
first has always been 
simple. To provide peo¬ 
ple with the easiest way 
possible to access the 
most power possible in 
a database management 
system. 

So that the process of working with 
information becomes the means, and not 
the end, of the job at hand. 

Welcome to dBASE IV™ 


ITIS NEVER BEEN EASIER. 

dBASE IV is built around an all-new 
Control Center—a single, understandable 
window from which you perform all of 
your key database operations. By using 
simple-to-use, pull-down menus. 

And no programming at all. 

Unless, of course, you want to. Because 
whether you write a program yourself, or 
use the Applications Generator to do it for 
you, dBASE IVgives you access to 310 
powerful new or enhanced commands 
and functions. All while running 
significantly faster than its predecessor 


dBASE III PLUS. 

And, since many people will need 
to share information in a workgroup, 
dBASE IVgives you all the tools you’ll 
need to build connections. Like our 
dBASE IV LAN PACK, which lets 
multiple users share files and programs. 

A VERSION FOR DEVELOPERS. 

If you build heavy-duty applications, 
the special dBASE IV Developer’s Edition 
is just for you. 

With the Developer’s Edition (sold 



Introducing dBASE IV 

What we put in 
is nothing compared to 

what you’ll get out. 



In Colorado call (303) 799-4900, extension 2932. Trademark/owner: dBASE, dBASE III PLUS, 
dBASE IV, Professional Compiler; Ashton-Tate/Ashton-Tatc Corporation. ©1988 AshtonTate 
Corporation. All rights reserved. 














separately), you get a complete develop¬ 
ment, test, and distribution environment 
for both stand-alone and multiuser ap¬ 
plications. In addition to the complete 
dBASE IV software, the Developer’s 
Edition includes special tools such as the 
Professional Compiler; as well as utilities, 
programming documentation, and a roy¬ 
alty-free, application distribution module. 

And one other thing, which also comes 
with every other dBASE' product. 


A COMMITMENT TO SUPPORT. 

With over two million current dBASE 
users, we at AshtonTate have an obliga¬ 
tion to provide the best support, service, 
and training in the industry. So we do. 

We back an extensive network of 
knowledgeable dealers. And we guarantee 
fast, reliable technical support. As well as 
encourage separate, third party resources 
in a variety of complementary areas. 

All of which means that dBASE IV 
is not only the most advanced PC database 
environment you can find. 


It also means it’s the easiest to find. Just 
give us a call at 800-437-4329‘ext. 2932 for 
more information, including details about 
upgrading from dBASE III PLUS. Or sim¬ 
ply stop by your nearest AshtonTate dealer 
for a revealing look at dBASE IV 
You won’t believe what we put into it. 

A ASHTON-TATE - 
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Our new MASM 5.1 gives 
ym two things jofte never had 
in a macro assembler. 


MS OS/2 and spare time. 



DATA SEGMENT WORD PUBUC DATA' 

"DATA ENDS 

DGROUP GROUP DATA 

TEXT SEGMENT WORD PUBLIC CODE' 

ASSUME CS: TEXT.DSDGROUP.SS:DGROUP 
PUBLIC jShftNjum 

.ShitINsum PROC NEAR 

push bp . setup stack frame with . 

mov bp,sp 

sub sp 2 . one local variable [bp-21 

push CX save CX used during routne 

mov WORD PTR [bp-2] 0 clear local enable 

mov Cx.WORD PTR [bp+4) fetch number of sums 

Sumlp. mov Ax.[BP+6] 

shl Ax.cl double value m ax. cl times 

add WORD PTR [bp-2],ax 

loop Sumlp 

mov Ax,WORE* PTR [bp-21 return value in ax 

pop CX . restore cx 

mov sp.bp 

pop bp . restore slack and return 


ShiftNsum endp 
[TEXT ends 
end 


The old way: slow, cumbersome coding. 



The new way: time off for good behavior. 


As a professional programmer you know how 
fast MASM subroutines make your programs 
run. But you’ve also had to pay the price of cum¬ 
bersome coding. 

WithMicrosoft® Macro Assembler version 5.1, 
you get ease and speed. Starting with our Mixed 
Language Programming Guide that teaches you 
how to call MASM subroutines from your high- 


levelprograms. To the PROC directive that makes 
it as easy to pass parameters to an assembler 
subroutine as it is in high-level languages. Plus 
you get our easy-to-use “fiH-in-the-blanks” tem¬ 
plate programs. 

In addition to MS-DOS® support, MASM 5.1 
has full MS® OS/2 support that lets you do things 
like break the 640K harrier, create multithreaded 
applications and Dynamic Link Libraries. And 
you get a complete set of high-octane development 
tools that lets you workfaster under both environ¬ 
ments. As well as 
the reconfigurable 
Microsoft Editor, a 
high-speed linker and 
new incremental 
linker for MS OS/2. 

And the renowned 
Microsoft CodeView® 
window-oriented 
source-level debugger 
that lets you blaze 
through debugging. 

For the details, 
check the techbox. For 
more information, call 
(800) 541-1261, Dept. 

117. And leam how 
today’s new Mcrosoft 
MASM is so fast and 
easy it comes with the 
following offer. 

The night off. 

Microsoft* 

©1988 Microsoft Corporation. Microsoft, the Microsoft logo, MS, MS-DOS and CodeView are 
registered trademarks of Microsoft Corporation. 


Microsoft Macro Assembler 
Version 5.1 for 
MS OS/2 and MS-DOS 

Mixed-Language Programming Support and 

Documentation 

• Mixed-Language Programming Guide with step- 
by-step examples. 

• MASM templates for interfacing to BASIC, C, 
FORTRAN, and Pascal. 

• Sample macros for interfacing for DOS and OS/2 
systems. NEW! 

• Simplified segment directives make writing 
MASM subroutines easy. 

• Comprehensive instruction set reference with 
examples. 

• Programmer’s Guide - complete guide to MASM 
features and instruction set. 

Macro Assembler for MS OS/2 and MS-DOS 

• Full MS OS/2 support to break the 640K barrier. 
NEW! 

• Supports the 80386 and 80387 instruction set. 

• Assembles 25-40% faster than MASM 4.0. 

• Have labels local to a procedure. NEW! 

• Declare stack based local variables within a pro¬ 
cedure. NEW! 

• OS/2 systems incremental linker - up to 20 times 
faster than a full link. NEW! 

Microsoft CodeView Window-Oriented Debugger 

and Microsoft Editor 

• Full OS/2 systems support. NEW! 

• Debug MASM code using original source code 
with your comments. 

• Interactively view structures and chase linked 
lists. NEW! 

• Take advantage of the 80386. 

• Set dynamic breakpoints, watch variables, 
memory, registers and flags. 

• MS OS/2 and MS-DOS reconfigurable pro¬ 
grammer’s editor. NEW! 
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BOOKMARK PLUS 1.1 

Intellisoft International 



EXSYS 

Exsys Inc. 



COCOON 1.0 

Daybreak 
Technologies Inc. 



PI EDIT 2.1 

The Iliad Group 


BOOKMARK PLUS 1.1 

Intellisoft International 
70 Digital Drive 
P.O. Box 5055 
Novato, CA 94948 
415/883-1188 

PRICE: $179.95 


COCOON 1.0 

Daybreak Technologies Inc. 

21311 Hawthorne Bird., Suite 300 
Tormnce, CA 90503 
213/542-5888 

PRICE: $79.95 




COCOON 
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E very PC user has experienced one 
of the following disasters: a 
power failure wipes the system’s 
memory clean, the user accidentally 
exits an application before saving files, 
or a faulty program crashes die system. 
Regardless of the cause or how fre¬ 
quently the user saves the data, valua¬ 
ble time and information can be lost. 

Bookmark Plus 1.1 from Intellisoft 
International and Cocoon 1.0 from Day¬ 
break Technologies are two software 
products designed to protect the user 
against this loss. While they achieve the 
same goal, they do so using completely 
different techniques. 

Bookmark Plus saves the contents 
of the memory and processor registers 
in a disk file, a process that Intellisoft 
calls placing a bookmark. Reading 
these data back from disk into their 
original locations in memory com¬ 
pletely restores the system, which in¬ 
cludes the original cursor position. 
Cocoon, on the other hand, records all 
keyboard input from the moment the 


user starts an application. To recover 
data, the user plays back the keystroke 
log to the desired point. 

AN OPEN BOOK 

The standard version of Bookmark 
saves 640KB of DOS memory in addi¬ 
tion to the video buffer. Bookmark Plus 
also saves extended and expanded 
memory. Both versions require local 
hard disks and neither can save book¬ 
mark files on network devices. Intel¬ 
lisoft plans to release a laptop version 
that monitors the state of the battery 
and places a bookmark when the bat¬ 
tery nears exhaustion. 

As a terminate-and-stay-resident 
(TSR) program, Bookmark Plus re¬ 
quires 29KB of memory. The program 
places bookmarks either automatically 
or on request when a hot key is 
pressed. Bookmark Plus also includes a 
programming interface so software de¬ 
velopers can code applications to call 
Bookmark Plus, save the information, 
and return to the application. 


The time required to place each 
bookmark depends on the amount of 
memory and the speed of the com¬ 
puter and hard disk. For example, it 
takes 15 seconds to place a bookmark 
on an 8-MHz IBM PC/AT with 2MB of 
memory and a 28-ms hard disk. 

Bookmark Plus writes memory 
images to a hidden disk file, which the 
user can further protect with a pass¬ 
word. The size of the hidden file is 
slightly larger than the sum of the sys¬ 
tem and video RAM. When loaded, 
Bookmark Plus looks for this file; if it 
is found, the program gives the user a 
choice of either restoring the previous 
state of the machine or continuing 
without restoring. 

One strategy for using the pro¬ 
gram is to maintain two bookmark 
files, with bookmark placements writ¬ 
ten alternately to each. This ensures 
that even if a power failure occurs dur¬ 
ing a bookmark placement, a recent 
file will exist from which to restore. 

Although Bookmark Plus works 
without any major problems, the basic 
concept of saving an entire RAM image 
reduces the appeal of this type of pro¬ 
gram. Placing bookmarks with the hot 
key may take more time and certainly 
requires more disk space than an ap¬ 
plication’s save function. In addition, 
with the automatic bookmark place¬ 
ment, the user is interrupted as the 
computer periodically freezes while 
Bookmark Plus writes the contents of 
RAM to disk. 

Intellisoft has included two fea¬ 
tures that are designed to deal with 
these interruptions, but they are only 
partially successful. A Do Not Disturb 
mode postpones bookmark placement 
until the keyboard has been idle for a 
specified interval; this is designed to 
place bookmarks during die occasional 
pauses that often occur during a work 
session. While this feature helps to 
some extent, bookmarking time-outs 
can still occur when least desired. 
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The Concurrent Text mode allows 
the system to accept keyboard entry 
and display it on screen while Book¬ 
mark Plus saves the data (this works 
only in text mode). The synchroniza¬ 
tion between keystrokes and screen 
display is poor, however. The user can 
type 5 to 10 keystrokes before all the 
characters appear on the screen at 
once. As long as these problems do not 
excessively disrupt your working 
rhythm, you will find that Bookmark 
Plus does an excellent job of saving 
and restoring data. 

Bookmark Plus really shines, how¬ 
ever, when it is used for what its name 
suggests—as a bookmark to return to a 
particular place in an application. If 
your usual practice is to resume work¬ 
ing each morning exactly where you 
left off the day before, you can place a 
bookmark and then power down with¬ 
out exiting your application. Then, per¬ 
forming a restore will put you back in 
the application exactly where you left 
off. This feature can be particularly use¬ 
ful if you run several programs at one 
time under a multitasking system such 
as Quarterdeck’s DESQview. A single 
bookmark can save your place in each 
application and restore all of the pro¬ 
grams at once. 

WORD FOR WORD 

Unlike Bookmark Plus, Cocoon is not a 
TSR program. The program remains 
resident (occupying 12KB) only while 
logging an application’s keystrokes. The 
command LOG followed by the appli¬ 
cation’s name (and any command-line 
options) loads Cocoon and the applica¬ 


tion, and starts the logging process. 
When the user exits the application, 
Cocoon also terminates. 

The user can configure the pro¬ 
gram to be completely transparent. 
Batch files automate the process of 
starting applications indirectly through 
the package. The logging process does 
not noticeably affect the application’s 
keyboard response. 

Cocoon maintains a separate log 
file for each application (a maximum 
of 256 files). All of the log files, named 
COCOON.LOG, are kept in different 
directories, which requires that each 
application also be in its own directory. 

While Cocoon will run with most 
TSR programs (such as Borland’s Side- 
Kick), it may not be able to log key¬ 
strokes that were entered while the 
TSR program was active because many 
TSRs take control of the keyboard, in¬ 
tercepting keystrokes before they get to 
Cocoon. Once the user exits the utility 
and returns to the application, how¬ 
ever, logging resumes. 

To play back a log file, the user 
must change to the appropriate direc¬ 
tory and enter RECOVERY at the DOS 
prompt. This command retrieves the 
log file, loads the application, and dis¬ 
plays the application’s normal opening 
screen. Cocoon displays the recovered 
keystrokes on a message line, which 
the user can place at either the top of 
the screen or at the bottom of the 
screen to avoid conflict with the appli¬ 
cation’s screen. 

Cocoon plays back the logged key¬ 
strokes either manually or automati¬ 
cally. In manual mode, the package 


plays back one keystroke each time the 
user presses any key. In automatic 
mode, it plays back keystrokes as fast 
as the application will accept them. 
Pressing any key returns Cocoon to 
manual mode, allowing rapid progress 
through many keystrokes to a point 
where manual intervention is required. 

During manual playback, the user 
can edit the playback log by either in¬ 
serting or deleting characters. As char¬ 
acters are played back, the message 
line scrolls to the left so the next line 
of characters to be recovered is always 
displayed. The user can terminate the 
recovery process at any time by hold¬ 
ing the Ctrl key down and pressing the 
F9 key twice. Requiring the user to 
press the F9 key twice reduces the 
chance of inadvertently terminating the 
recovery process. 

Cocoon utilities translate log files 
to and from ASCII format, allowing ed¬ 
iting using any text editor. This is par¬ 
ticularly useful when a significant 
amount of editing is required, such as 
when a log file gets out of synch with 
data files. This happens when the user 
saves a data file during a work session. 
The keystrokes logged before the file 
save are redundant because the state of 
the system resulting from these key¬ 
strokes is already saved in the applica¬ 
tion’s data file. 

To perform an accurate recovery, 
the user must first delete from the log 
file all keystrokes that occurred before 
the most recent file save. If the data 
loss was a result of a user mistake, 
such as exiting an application without 
saving it first, it is important to delete 
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VIA 9-TRACK TAPE 

The Performance Leader, Catamount offers the Only 16 bit I/O interfaces available for 
linking High Speed, Mainframe format compatible 9-track, W' magnetic tape drives with 
IBM PS/2 Micro Channel computers and AT bus compatibles such as the Compaq 386. 
Outstanding features include: 

16 bit I/O, 128 KByte FIFO Buffered Interfaces —No 8 bit bottleneck on the AT or 
Micro Channel bus. 

Interface burst transfer rate capabilities greater than 1 Megabyte/Second. 

Type of data transfer is user selectable—Either DMA for Maximum Performance or 
Programmed I/O for Maximum Compatibility. 

• Complete Transfer and Backup Software including Disk Drive Emulation Software for 
direct tape data access with higher level languages and applications programs. 
Catamount provides Completely Integrated and Tested Tape Subsystems to handle 800, 
1600, 3200 and 6250 bpi formats. For more information and pricing, call today! 
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keystrokes from the end of the log file 
so the recovery process will not dupli¬ 
cate the mistake. 

Cocoon log files have other uses 
besides recovering lost data. Program 
developers can replay the same se¬ 
quence of keystrokes repeatedly during 
the debugging process, using Cocoons 
debug utility that allows keystrokes 
from a log file to be passed to an ap¬ 
plication program running under a 
debugger. Log files can be tutorials and 
demos; by editing the log file and in¬ 
serting the WAIT command at strategic 
locations, playback will occur at an 
appropriate speed. 

Cocoon will run on most network 
stations and log to a local hard disk, 
but will not log to a server’s hard disk. 
The log file name, COCOON.LOG, is 
wired into the program and cannot be 
changed; so, users cannot work in the 
same network directory at the same 
time. Cocoon is a well-behaved DOS 
program and will run in the DOS com¬ 
patibility box of OS/2. 

THE CHOICE IS YOURS 

One difference between Cocoon and 
Bookmark Plus involves nonkeyboard 
input and could be significant depend¬ 
ing on die applications the user runs. 
Cocoon will not save input from serial 
ports, from mice or other pointing de¬ 
vices, or from specialized links such as 
IEEE-488. Bookmark Plus handles all of 
these inputs, to the extent that they are 
reflected in the computer’s memory 
when a bookmark is placed. 

Bookmark Plus also has a simpler 
restore function, requiring only a sin¬ 
gle command. In the process of saving, 
however, Bookmark Plus can cause 
annoying interruptions. Lengthening the 
time between saves only widens the 
window for potential data loss. 

Cocoon’s save function, on the 
other hand, is both transparent and 
continuous. Although this avoids some 
of the objections users may have to In- 
tellisoft’s approach, it has its own prob¬ 
lems on the other end of the process 
during restoring. Users must carefully 
monitor the playback of the compre¬ 
hensive input log to repeat only the 
desired actions. 

Choosing between Bookmark Plus 
and Cocoon depends on the user’s 
work habits and a preference between 
ease of saving and recovery. While both 
products have some limitations, both 
accomplish the same important goal— 
to protect the user from losing time, 
data, and money. 

—PETER AITKEN 


EXSYS 

Exsys Inc. 

Products Division 
P.O. Box 11247 
Albuquerque, NM 87192 
505/256-8356 

PRICE: $395, version 3.2.15 


$795, Professional 1.1 
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T he developers of the exsys ex¬ 
pert-system development package 
had one goal in mind: to create 
an expert-system shell that permits 
both domain experts and software de¬ 
velopers to create expert systems. To 
satisfy the needs of experts, exsys Inc. 
offers exsys, the basic development 
package. For developers creating more 
complex systems, the company sells 
exsys Professional, an advanced expert- 
system development package. The pro¬ 
fessional version has all the features of 
exsys, but also has an interface to dBASE 
hi files to allow direct access to data 
during execution, a rule compiler to 
convert standard text files to exsys for¬ 
mat, and a command language to con¬ 
trol execution. 

exsys is a rule-based expert system 
shell—that is, it stores all knowledge in 
a knowledge base in the form of IF . . . 
THEN . . . ELSE rules. One of the major 
reasons exsys is easy to use is its sim¬ 
ple and efficient rule-building proce¬ 
dure. Other important features are the 
choice of several approaches to han¬ 
dling uncertain data, several search 
strategies, versatile interfacing with ex¬ 
ternal programs, and useful trouble¬ 
shooting aids. 

On a PC with 640KB of RAM, each 
expert system developed with exsys can 
store almost 5,000 rules. Expert systems 
larger than this can be developed by 
tying together several systems using 
exsys ’s Blackboard, a facility that per¬ 
mits interaction among knowledge 
bases. Each knowledge base updates 
the Blackboard for use by the other 


knowledge bases. While this approach 
to large systems is not as efficient as 
frames (knowledge structures used by 
hybrid shells to organize knowledge), 
it is much simpler. For an explanation 
of frames, see “Computerized Reason¬ 
ing,” Tom Arcidiacono, May 1988, p. 44. 

exsys version 3.2.15 is available for - 
the IBM PC, PC/XT, PC/AT, and compati¬ 
bles. It requires 320KB of RAM (640KB 
is recommended), two diskette drives 
or one diskette drive and a hard disk, 
and DOS 2.0 or later, exsys Professional 
1.1 requires a hard disk and a mini¬ 
mum of 512KB, although 640KB is rec¬ 
ommended. Both programs are written 
in C for speed and flexibility and are 
also available for VAXes and some Unix 
systems. 

EFFICIENT RULE BUILDING 

Several exsys features streamline the 
process of building a knowledge base. 
These include the program’s screen 
layout, automatic rule-part sequencing, 
and automatic syntax checking. 

The layout of the screen provides 
a logical and organized work environ¬ 
ment for building a knowledge base. 

The screen is divided into three win¬ 
dows: a Rule Display Area on the left- 
hand side, which shows the rule being 
created; a Condition Work Area on the 
right-hand side, which shows rule ele¬ 
ments; and a Menu Area at the bottom, 
which displays available commands. 

The easiest way to create rules is 
with the Rule Editor, which performs 
automatic rule-part sequencing, exsys 
prompts for and automatically se¬ 
quences through the five components 
of an exsys rule: IF, THEN, ELSE, NOTE, 
and REFERENCE, exsys first displays the 
rule number and the component IF in 
the Rule Display Area. The developer 
defines and enters up to 127 conditions 
into the Condition Work Area. When 
definition is complete, the system auto¬ 
matically enters the conditions into the 
Rule Display Area and repeats the se¬ 
quence for the next two rule compo¬ 
nents (THEN and ELSE). 

The last two components, NOTE 
and REFERENCE, are optional. NOTE 
records supplemental information, such 
as author and date, which is displayed 
when the rule is displayed. REFERENCE 
stores additional information that is not 
displayed. When rule definition is com¬ 
plete, exsys automatically sequences to 
the next rule number. 

A small sample expert system (an 
accident-responsibility system) was de¬ 
veloped to test exsys for this review. 

The system determines whether a 
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Please write to: pc tech journal 
RO. Box 2968, Boulder, CO 80322. 


Include your mailing label from a recent issue of 
pc tech journal for faster service. Please allow 
up to 60 days for change of address to take place 


HOW TO GIVE YOUR 
COMPANYA PIECE 
OF YOUR MIND. 


Introducing lst-CLASS HT: Hypertext Done Right. 


■■■Your company's most 
valuable resource is the knowl¬ 
edge and expertise of your key 
people. That’s why you want to 
capture that expertise with lst- 
CLASS Expert Systems so you 
can use it whenever and wherever 
needed. 

^^■The power you need. 
Without the programming. 

lst-CLASS ' has the line of expert 
system development tools you’ve 
been waiting for. They are full- 
featured and flexible, yet excep¬ 
tionally easy to use. Multiple 
knowledge representations, and 
interfaces to windows, graphics, 
and programs (including Lotus 
1-2-3 and dBASE' ) make them 
powerful enough for technical 
people, yet simple enough for 
those with no programming or 
artificial intelligence experience. 
■■■ Benefits you'll see right 
away. Because lst-CLASS is so 
easy to use, it starts delivering 
benefits right away. Accurate and 


consistent decisions throughout 
your company. Reduced costs in 
manufacturing and financial ser¬ 
vices. And above all, a chance to 
apply the expertise of your best 
people to more situations than 
ever before. 

■■■ Whether you're a startup 
or a Fortune 500, you’ll quickly 
find the lst-CLASS line a great 
help for your entire organization. 
Just as Du Pont, Travelers, 
Chrysler, Intel, IBM, and over 
5000 others have already found 
out for themselves. 

Priced from $495. to 
$1995. No fancy hardware re¬ 
quired (just IBM'or compatible 
PC). 

Ask for your $20 tutorial 
package. It has everything you 
need to get moving fast, including 
a trial version of lst-CLASS 
FUSION."’ 

■■■ Why wait? Call today to 
order your tutorial package: 

Toll-free: 1-800-872-8812. 


l-CLASS 

Expert Systems, Inc. 


One Longfellow Center. 526 Boston Post Road Wayland. MA 01778 (508-358-7722 in MA). 

For the IBM* PC. For the DEC VAX-(with added hardware). Priced from $495. to $1995. Tutorial package only $20. 
© Copyright 1988. Ist-CLASS Expert Systems, Inc. 


CIRCLE NO. 238 ON READER SERVICE CARD 


PROTECT 
YOUR COPIES 
OF 


TUT 


n 

OURNA 


Make your collection of PC Tech 
JOURNAL a handsome addition 
to your office or home—and pro¬ 
tect and organize them for easy 
reference! 


PC Tech Journal Magazine 
Binders and cases are made of 
durable luxury-look leatherette 
over quality binder board. Custom 
designed for PC TECH JOURNAL, 
every order receives FREE transfer 
foil to mark dates and volume 
numbers. 

FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 

Hold your 
issues on 
individual 
snap-on 
rods. $9.95 
each; 3 for 
$2795; 6 for $52.95. 


OPEN BACK 
CASES 

Store your copies for 
individual reference. $795 
each; 3 for $2195; 6 for $39.95. 



. VprjjlF ¥ c/o Jesse Jones Industries 
I OBl 1 499 East Erie Ave. 

OURNAL. Philadelphia, PA 19134 


Please send □ Binders □ Cases Quantity_ 

Payment enclosed $_.* Add $1 per case/ 

binder for postage & handling. (Outside USA, add $2.50 
per case/binder ordered, US currency only.) 

Charge my: 

□ Amex Visa □ MC (Minimum order $15.) 


Card No._ 


_Exp. Date_ 


Mr./Mrs./Ms._ 
Address_ 


(Please Print Full Name) 


(No P.O. Box Numbers Please) 


City_ 


State_ 

*PA residents add 6% sales tax. 


Zip- 


116 


PC TECH JOURNAL 














































PRODUCT WATCH 


driver is responsible for an auto acci¬ 
dent. The following is a rule from the 
sample system: 

IF 

the judgment of the driver was good 

the speed the driver traveled at was 
appropriate 

and the maneuver the driver made 
was proper 

THEN 

the driver is not responsible for 
the accident 

The conditions in the IF statement are 
composed of qualifiers (judgment of 
the driver) and their values (good, fair, 
and poor). 

Rule conditions also can contain 
choices that are the possible results or 
goals. In the sample system, the 
choices are: 

The driver is responsible for the accident 
The driver is not responsible for the 
accident 

Using the menu at the bottom of 
the Rule Editor, a developer can add, 
edit, delete, print, and store rules. Se¬ 
lecting one of these options displays a 
submenu. For example, the menu for 
adding rules displays seven options, 
including add a new qualifier, recall 
the previous qualifier, search all qualifi¬ 
ers for a text string, copy a condition, 
set a choice value, add a mathematical 
expression, and get help. 

The Rule Editor menu options are 
designed to assist developers in reus¬ 
ing qualifiers and conditions in other 
rules. For example, to write another 
rule that also refers to the judgment 


c 



Pascal 


"The most rock-solid C compiler in the industry. Superb 
technical support and portability. 

Gordon Eubanks, Symantec—Q&A (386). 
“It simply works, with no trouble, no chasing strange bugs, and 
excellent warning and error messages ... a professional 
product.” Robert Lerche, Bay Partners. 

“For large-scale software development.the highest quality C 
compiler available on the market today. Pragmas are great. 
Quality of support is exceptional.” 

Randy Neilsen, Ansa —Paradox (DOS, OS/2). 
“15% smaller and 15% faster than Lattice C." 

Robert Wenig, Autodesk —AUTOCAD. 
“Our software is running anywhere from 30 to 50% faster than 
when compiled under Lattice." D. Marcus, Micronetics. 
“Best quality emitted code by any compiler I’ve encountered. 
Often amazing.” 

Bill Ferguson, Fox Software—FoxBase (386). 
“We found that messages sometimes pointed out type mismatch¬ 
es, incorrect-length argument lists, and uninitialized variables 
that had been undetected for years [in UND( 4.2 bsd[." 

Larry Breed, IBM ACIS. 


qualifier in the sample expert sys¬ 
tem, the developer searches on 
“judgment.” The system displays the 
qualifier and its associated values: “The 
judgment of the driver was: 1. good, 

2. fair, 3. poor.” 

If the developer chooses 2 (fair), 
the system displays “the judgment of 
the driver was fair” under the IF state¬ 
ment in the Rule Display Area. With 
this system, elements need only be de¬ 
fined once. The system does, however, 
have a flaw: the larger the number of 
qualifiers, the longer it takes to search 
for a specific qualifier. 

exsys automatically checks rule 
syntax during the rule-building and 
editing process. If a symbol, such as a 
bracket, is left out, the system displays 
an error message. The system also 
checks for validity, logical consistency,, 
and redundancy. 

HOW CERTAIN ARE YOU? 

The exsys developer can choose from 
three different methods of dealing with 
uncertain data (data whose values are 
not known with absolute certainty). 

The most commonly used techniques 
are the deterministic method and the 
confidence-factor approach. The deter¬ 
ministic approach treats each statement 
as either true or false and is most ap¬ 
propriate if uncertainty is unknown or 
unimportant. The confidence-factor 
approach assigns each statement a 
value between 0 and 10 (from least to 
most certain), depending on the de¬ 
gree of confidence that the data values 
are true, exsys combines confidence 
factors by averaging. 


If the expert can substantiate prob¬ 
abilities, the latter approach is the most 
appropriate. With this method, the de¬ 
veloper assigns each statement a num¬ 
ber between -100 and +100 (from 
least to most certain). The developer 
can direct exsys to average the proba¬ 
bilities, multiply them as percents, or 
combine them using a system formula. 
With the confidence factor and prob¬ 
ability approaches, multiple solutions, 
each with different probabilities, are 
possible. For example, a possible con¬ 
clusion to the example expert system 
could be Driver A is responsible for 
the accident (+80) and Driver B is re¬ 
sponsible for the accident ( + 20). 

CONTROL OF SEARCH STRATEGY 

exsys is primarily a backward-chaining 
system—the user must enter a goal 
that the system attempts to satisfy. 
However, it also permits backward 
chaining only, forward chaining only, 
or combinations of backward and for¬ 
ward chaining. 

Running exsys with the Forward 
option causes the program to test rules 
in the order they occur and to use 
backward chaining to derive additional 
information needed to verify the condi¬ 
tions in the rules. Specifying both the 
Nobackward and Forward options 
causes forward chaining only and is 
very fast. No information is derived by 
backward chaining; rather, the user is 
queried when inferencing requires 
additional information. 

The Rule Organizer utility controls 
searches. The Rule Organizer com¬ 
mand, Faster, rearranges rules in a 
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A Partial List of Optimizations 

Common subexpression and dead-code elimination, constant folding, 
retention and reuse of register contents, jump-instruction size minimization, 
tail merging (cross jumping), short-circuit evaluation of Boolean 
expressions, fast procedure calls, strength reductions, and automatic 
mapping of variables to registers.... 


Power Tools for Power Users 


Ashton-Tate: dBase III Plus, MultiMate; Autodesk: AUTOCAD, 
AUTOSKETCH (8087.387. Weitek); Boeing Computer Services 
(Sun): CASE Technology (Sun); CAD/CAM giant Daisy Sys¬ 
tems Corporation ('86, '386, VAX): Deloitte Haskins & Sells; 
Digital Research: FlexOS; GE: IBM: 4.3/RT, 4680 OS; Lifetree 
Software (Pascal): Volkswriter Deluxe. GEM-Write: Lugaru: 
Epsilon; NYU: Ada-Ed; Semantec: Q&A; Sky Computers;... 
(Product names are trademarks of the companies indicated.) 
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backward-chaining knowledge base to 
increase execution speed. It should not 
be used with forward chaining, because 
it changes rule numbers and thus the 
sequence of operations. 

EXPERT TROUBLESHOOTING 

exsys interfaces with external programs 
at the start of an expert-system run; 
calls programs from the IF, THEN, and 
ELSE parts of a rule; reads records 
from and writes records to databases; 
and can automatically restart programs. 
It also has several features to help 
troubleshoot an expert system, includ¬ 
ing Why and How commands, a Display 
Rule option, and a Trace command. 

The developer can also use the Rule 
Organizer to help spot problems. 

The Why command displays the 
rule that prompted the system to query 
the user for more information. The 
How command explains how .the sys¬ 
tem reached its conclusion by present¬ 
ing the rule with this conclusion in its 
THEN part. When any of the IF condi¬ 
tions in this rule are selected, the sys¬ 
tem will report which rule determined 
that its condition is true. In addition, 
the Display Rule option displays all 
rules used during a consultation. 

The Trace command, which the 
developer sets before the system runs, 
is useful for pinpointing the source of 
a logical flaw. It traces the complete 
sequence of events and shows which 
rules fired and which values were set. 

The Rule Organizer also is useful 
in testing the logic of an expert system. 
If changing the sequence of rules gives 
different results, a logic error probably 
exists in the knowledge base. 

exsys also allows the user to ask a 
“what if’ question during a consulta¬ 
tion with an expert system. This is 
done after running a knowledge base 
and obtaining results; the user selects 
menu choice C (change) and modifies 
the answer to one or more of the 
questions asked during the consulta¬ 
tion. exsys displays the results of the 
two runs side by side. This feature also 
is useful for developers attempting to 
evaluate and fine-tune the expert sys¬ 
tem being built. 

PROFESSIONAL PROGRAM 

exsys Professional has many features to 
increase the programmability of the 
system. Among these are the Command 
Language, the Rule Compiler, and the 
Custom Screen Definition Language. 

The Command Language includes 
commands to control flow (GOTO, IF 
. . . ELSE . . . ENDIF, and WHILE . . . 


WEND), run named subsets of rules 
using either forward or backward 
chaining, access dBASE m files directly, 
call external programs, and display 
screens. Using the command language, 
developers can write command files 
that can conditionally execute related 
expert systems, call other command 
files, and execute a block of rules 
when a condition is true. 

The Rule Compiler allows develop¬ 
ers to create and edit rules with any 
word processor and translate them into 
exact exsys format. The Custom Screen 
Definition Language permits the devel¬ 
oper to produce interactive screens for 
the end user using a text editor. It in- 

ExSKf has easy-to-use fea¬ 
tures for the domain expert; 
EXSYS Professional adds 
powerful programming fea¬ 
tures for the developer. 



eludes commands to format the screen, 
position the cursor, draw borders, se¬ 
lect color, set pauses, and create cus¬ 
tom help files. 

exsys Professional also has more 
ways than exsys of handling probability. 
In increment/decrement mode, a rule 
can add or subtract points from a total 
for the choice; if a choice is selected 
by many rules, it will have more points, 
indicating a higher confidence that it is 
the correct choice. This is useful when 
many independent factors contribute to 
the suitability of a choice. 

Custom formulas provide the most 
flexibility for determining the final con¬ 
fidence for a choice. Developers can 
write their own formulas for calculating 
confidence; these can include confi¬ 
dence levels for qualifiers and values 
that are solicited from users, set by the 
developer, or derived from rules. In 
handling confidence, exsys Professional 
competes favorably with many large 
hybrid shells, such as Texas Instru¬ 
ments’ Personal Consultant Plus. (For a 
review of this product, see “Sophisti¬ 
cated Expert,” Susan J. Shepard, July 

1988, p. 106.) 

A SYSTEM OF CHOICE 

exsys is a popular expert-system devel¬ 
opment tool, primarily because it does 
not require extensive programming 


experience, exsys has easy-to-use fea¬ 
tures for the domain expert; exsys Pro¬ 
fessional adds powerful programming 
features for the developer. The domain 
expert can easily build small systems 
for diagnosis and classification applica¬ 
tions. Using the programming power of 
exsys Professional, the experienced pro¬ 
grammer can build larger and more 
complex expert systems. 

exsys is a rule-only system; there¬ 
fore, all knowledge must be contained 
in its rules. This contrasts with a hybrid 
shell in which knowledge is structured 
into frames or objects that can inherit 
information from ancestors. In a hybrid 
shell, the rules can reason about the 
knowledge in the frames or objects 
and, as a result, can provide more 
complex inferencing. exsys, however, is 
a versatile rule-only shell that can solve 
many problems without the complexity 
of structuring knowledge. The Black¬ 
board feature and exsys Professional’s 
Command Language compensate to a 
certain degree by allowing interaction 
among several small expert systems. 

exsys has more choices for han¬ 
dling uncertainty than are usually sup¬ 
plied by expert-system tools. The exsys 
inference engine is also flexible; al¬ 
though basically a backward-chaining 
system, the engine permits some for¬ 
ward chaining. Rule search in exsys is 
very simple: the developer searches 
according to the order of rule entry. 
exsys Professional allows subsets of 
rules to be executed. 

For end users, consultation is ex¬ 
tremely simple. All questions are multi¬ 
ple choice and the user answers with 
the number corresponding to die 
choice, exsys also gives explanations 
and confidence factors for final choices 
and displays the rules used. 

exsys does have a few drawbacks, 
however. For example, the program’s 
inability to use the operator between 
the values of the two qualifiers means 
that the developer will have to write 
more rules. In addition, although exsys 
searches for qualifiers so the developer 
does not have to reenter them, search 
times increase as the number of rules 
in the system increases. 

Note, however, that both of these 
problems are relatively minor. Both 
exsys packages are simple to use, and 
neither requires previous expert system 
experience. At $395 for the basic pack¬ 
age and $795 for exsys Professional, ei- 
dier program is an excellent tool for 
entering the expert system develop¬ 
ment arena. 

—PAUL SIEGEL 
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PI EDIT 2.1 

The Iliad Group 
2697 Union Street 
San Francisco , CA 94123 


415/563-2053 
PRICE: $195 
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O ne of the latest entries into the 
crowded field of program edi¬ 
tors is The Iliad Group’s PI Edit 
2.1. What sets this package apart from 
many other established editors is its 
ease of use. PI Edit also features a 
macro language, the capability to edit 
multiple files in multiple windows, and 
the ability to invoke a compiler without 
exiting the editor. At the present time, 
only DOS versions are available, but 
the Iliad Group plans to release OS/2 
and Unix versions. PI Edit 2.1 requires 
both 192KB of RAM (640KB is recom¬ 
mended) and DOS 2.0 or later. 

Because of a systematic organiza¬ 
tion of commands into logical groups, 

PI Edit is easier to learn than many 
other editors, including Solution Sys¬ 
tems’ brief, Lugaru’s Epsilon, and 
Unipress’s emacs. Most commands in 
the default configuration consist of two 
keystrokes beginning with the Ctrl key. 
All Delete commands, for example, 
start with Ctrl-D and all Window com¬ 
mands start with Ctrl-W. 

If the user pauses after typing the 
first letter of a command, a menu 
showing the possible commands begin¬ 
ning with that letter appears. This fea¬ 
ture certainly makes PI Edit easy to 
learn, although two keystrokes are re¬ 
quired to execute a command where 
other editors require only one. The 
user, however, can configure PI Edit 
so that single keystrokes are bound 
to commands. 

PI Edit has optional configuration 
tables that enable it to emulate brief’s 
commands. This invalidates some of 


the on-line help information, although 
the user can edit the key-assignment 
file. The Ctrl-D key combination, for 
example, cannot be the first keystroke 
of a Delete command because brief 
emulation requires Ctrl-D to signify 
“scroll buffer down.” 

Although in some cases, PI Edit’s 
features are less powerful than other 
editors, its features are more accessible 
to the average user. For example, 
macro languages found in program edi¬ 
tors commonly offer more features 
than most users will ever learn, but 
tend not to be easy to read or use. PI 
Edit’s macro language, on the other 
hand, is very readable, with a slightly 
Pascal-like appearance, and comes with 
a source-level debugger. 

All serious program editors can 
compile a file being edited and display 
any error messages in a window at the 
touch of a few keys. PI Edit goes one 
step further with built-in syntax check¬ 
ing. It can also interpret error mes¬ 
sages produced by most compilers and 
highlights the line in the source file 
that contains the error. 

PI Edit does not have an Undo 
command similar to brief’s (which re¬ 
verses the effect of any command), but 
its Delete Undo command restores the 
text from any multiple-character Delete 
command. It is more akin to PI Edit’s 
own Yank command than an Undo 
command; each deletion puts the de¬ 
leted text into a unique buffer, and the 
Delete Undo command restores text 
from any of these buffers to the cur¬ 
rent cursor position. 

Regular-expression searches use an 
idiosyncratic notation, different from 
both brief and standard Unix regular 
expressions. The Iliad Group departed 
from the established form of regular 
expressions to be consistent with DOS 
wild cards for file name generation. 

This consistency is not achieved, how¬ 
ever, because DOS wild cards do not 
make sense as a base for regular ex¬ 
pressions. For example, *X.C as a DOS 
wild-card expression matches all file 
names with extension .C, not just those 
with names that end with X.C, whereas 
*X.C as a PI Edit expression matches 
only lines containing X.C. 

A more powerful and useful inno¬ 
vation is the All option of the Locate 
String command. This feature allows 
the user to isolate all lines of a file that 
match a specified pattern and view 
them in a separate window. These lines 
appear in their own window, but they 
are still part of the original edit buffer. 
Even though the lines appear contigu¬ 


ous in the window, this ingenious fea¬ 
ture keeps track of their real locations 
in the file when changes are made. 

PI Edit’s performance is excellent 
in searching, inserting, and moving 
around a file. The program is some¬ 
what sluggish, however, during the ini¬ 
tial load of a large file. The editor 
searches a 130KB file in 2 seconds, 
compared with a 4.6-second search of 
the same file by brief. PI Edit takes 13 
seconds to load the same file, com¬ 
pared with 3 seconds for brief. Because 
of different methods used by the two 
editors, these are not exact compari¬ 
sons but illustrate general performance. 

As with most DOS editors, the size 
of files the user can edit is limited by 
available RAM; if PI Edit 2.1 runs out of 
memory during an edit session, it dis¬ 
plays an appropriate error message and 
refuses to do anything that would in¬ 
crease the size of the file. The corre¬ 
sponding situation when attempting to 
write to a full disk, however, is han¬ 
dled less gracefully. Instead of telling 
the user that the disk is full (usually an 
easily recoverable situation), the pro¬ 
gram emits the panic-inducing “disk 
I/O error” message. 

The documentation consists of a 
reference manual in an eight-by-nine- 
inch, three-ring binder and a useful 
quick-reference card, a thoughtful addi¬ 
tion to the other reference materials 
that more publishers should include. 

As this review went to press, The 
Iliad Group announced the availability 
of version 3.0 of PI Edit. According to 
the company, the new version takes 
advantage of expanded memory and is 
shipped with two copies of the pro¬ 
gram: one for editing in virtual mem¬ 
ory and the other for editing small files 
in RAM only. 

The new version also adds support 
for the Ada compilers from Meridian 
Software Systems and the Modula-2 
compiler and assembler from Jensen & 
Partners International and directly sup¬ 
ports more than 25 compilers and a 
dozen languages. PI Edit version 3.0 
costs $195 and requires 256KB of 
memory and DOS 2.1 or later. 

Although PI Edit has some solid 
virtues, the limited, nonstandard imple¬ 
mentation of regular expressions is a 
drawback. The programmer who uses 
an editor every day may prefer one of 
the alternatives on the market. How¬ 
ever, because it is easy to learn and 
has some unique, worthwhile innova¬ 
tions, PI Edit is a good choice for the 
occasional user. 

—NICK JACOBS lifflm.tel 
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Multitasking Software Surprises Experts 


“I went through every multi¬ 
tasker that was made for 386 
computers, and none of them 
worked,” one user told us. 
That same person, inter¬ 
viewed in a recent customer 
survey, said “VM/386™ is one 
of the finest pieces of software 


VM/386 Breaks 
640K Barrier 

VM/386 makes your com¬ 
puter think that it has more 
than 640K of memory. In fact, 
it makes each application think 
it has its own 640K of RAM— 
which is especially useful for 
network drivers. 

That’s why one user told us 
to “Forget multitasking! It’s 
kind of handy, I admit, but 
our people don’t do big sorts 
that often. They do load up 
RAM-resident programs, until 
they run out of room. VM/386 
gets around this problem. I 
fell in love with it as soon as 
I found out it really worked.” 


I’ve ever used.. .it actually does 
what it’s supposed to do.” 

Apparently it isn’t easy to 
find a true multitasking prod¬ 
uct. Those who have been 
looking for some time have 
even rejected other packages. 

“We had pretty much given 



“Very Responsive” 
Users Tell Us 

Our users push their com¬ 
puters—and VM/386—pretty 
hard. So we’re dedicated to 
“being there” for them when 
questions come up. They told 
us it’s working. “The support 
is excellent,” one user said. 
“They know their stuff.” 


Turn your 386 into multiple virtual 
machines, with VM/386. Contact IGC 
at 4800 Great America Pky., Santa 
Clara, CA 95054 Tel: 408-986-8373 
Toll Free: 800-458-9108 


up on a multitasker,” another 
user told us. “We got VM/386, 
and have subjected it to every 
piece of nasty code we’re 
capable of writing. We have 
not even been able to get it to 
burp... I am impressed.” 


VM/386 Shines in 
Control Applications 

“386 machines are just blast¬ 
ing into the industrial control 
market,” one of our process 
control experts told us. He had 
considered OS/2, and had tried 
other multitasking products. 
“They crashed on us,” he says. 
Then he tried VM/386. “The 
overhead was less than 3%, 
just like they advertised,” he 
says. 

He has told other compa¬ 
nies about VM/386. “They’re 
as pleased as I am that there’s 
one that works. It’s a phenom¬ 
enal piece of software. (And) 
the support is excellent.” 


iac 


OS/2 is a trademark of IBM. 
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D ebugging is such an integral 

part of computing that it is sup¬ 
ported in the very silicon of 
microprocessors. In Intel’s 8086 and 
8088 chips, this support consists of 
single-step and breakpoint interrupts 
that a software debugger can use to 
step through a program being tested. 

Although the 80286 processor pro¬ 
vides a significant increase in comput¬ 
ing power, it brings nothing new in 
debugging support. The 80386, on the 
other hand, brings a big increase in 
hardware-assisted debugging facilities. 

It adds three types of debugging inter¬ 
rupts, and provides several architectural 
features to support them. A 386-specific 
debugger can offer some of the power 
formerly available only through add-in 
hardware-assisted debuggers. (For a 
review of hardware debuggers, see 
“Hardware Assistance,” Marty Franz, 
this issue, p. 58.) 

This month’s item describes in 
detail the debugging support built into 
the hardware, and presents a demon¬ 
stration of interfacing these facilities to 
an existing software debugger. 

T] 80386 DEBUGGING 
1 I SUPPORT 

The primary hardware-supported de¬ 
bugging facility consists of eight debug¬ 
ging registers labeled DR0 through 
DR7. Two of these, DR4 and DR5, are 
reserved for internal chip functions and 
are inaccessible to programs. The other 
six are accessible by move instructions 
in the following form: 

MOV DRx^zz 
MOV zzz,DRx 

where x is 0, 1,2, 3, 6, or 7 and 2 : 2 : 2 : is 
one of the 32-bit general registers EAX, 
EBX, ECX, EDX, EDI, or ESI. The in¬ 
structions can be executed in both real 
and protected modes; in the latter, they 
can be executed only at privilege level 
0 (the highest). 


Each of the registers DR0 through 
DR3 can hold a breakpoint address. 

The address must be in 32-bit linear 
form, after segment translation, but be¬ 
fore conversion from a virtual to a 
physical address by the paging mecha¬ 
nism. If paging is not enabled, a linear 
address is equivalent to a physical ad¬ 
dress; in real mode, it is calculated by 
shifting the segment address left four 
bits and adding the offset. 

The debug control register, DR7 
(see figure 1), selectively enables each 
breakpoint address and defines the 
breakpoint conditions. For each debug 
address register, DR7 contains two ena¬ 
bling bits: a local enable bit and a glo¬ 
bal bit. If either bit is set, the corre¬ 
sponding breakpoint address is active, 
and accessing memory at that address 
generates an INT 1. The read/write bits 
specify the type of access that causes 
the breakpoint: instruction fetch, data 
write, or either data read or write. For 
data accesses, the length bits specify a 
range of as many as four bytes to be 
monitored at each address; a break¬ 
point occurs if the specified access oc¬ 
curs at any byte within the range. For 
breakpoints on instruction accesses, the 
length bits must be zero; if the instruc¬ 
tion has prefixes, the breakpoint ad¬ 
dress must point to the first prefix. 

Two-level enabling facilitates de¬ 
bugging in a multitasking virtual- 
memory environment. At each task 
switch, the processor automatically re¬ 
sets all four local enable bits. This dis¬ 
ables the breakpoints for which the 
global bits are not set, preventing un¬ 
wanted debug interrupts in the new 
task. If a breakpoint remained enabled, 
unwanted debug interrupts could occur 
because the linear address in a debug 
register is not necessarily unique to a 
task. With memory paging active, two 
or more tasks could use the same lin¬ 
ear address to refer, via different pag¬ 
ing tables, to different physical ad¬ 
dresses. The debugger software would 


turn on the global enable bits when 
debugging globally accessible code, 
such as a device driver. 

Note, however, that a task switch 
unconditionally clears the local enable 
bits in DR7 without saving them, and 
the bits remain clear when the debug¬ 
ger task regains control. To handle this 
condition, a debugger program can set 
the debug trap bit of its task switch 
segment (TSS). This generates an INT 1 
every time the task resumes execution. 
When the debugger’s interrupt handler 
determines that the INT 1 was caused 
by a task switch, it sets the local enable 
bits. The interrupt handler then re¬ 
sumes execution at the point where the 
task was last suspended. 

The LE and GE bits in DR7 estab¬ 
lish exact data breakpoint matching. 
Normally, the 386 overlaps data writes 
to memory with execution of the fol¬ 
lowing instructions. In these circum¬ 
stances, an interrupt caused by writing 
to a data breakpoint address may occur 
when the instruction pointer points 
one or more instructions past the in¬ 
struction that performed the write. But, 
when either LE or GE are set, the CPU 
slows down its execution to wait for 
the completion of writes before pro¬ 
ceeding with the next instruction. In¬ 
tel’s 386 Programmer’s Reference Man¬ 
ual recommends setting one or the 
other bit whenever data breakpoints 
are enabled. The LE bit is cleared at 
each task switch, while the GE bit af¬ 
fects the execution of all tasks. 

Setting exact match bits slows 
down execution time to something less 
than real time, but not as much as 
would single-stepping and executing a 
debugger’s comparison code to trap 
data writes. The slowdown is about 25 
percent, as compared with the several 
orders of magnitude resulting from 
single-stepping. 

A final flag available in the control 
register, the GD bit, protects the debug 
registers from access in any processor 
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FIGURE 1: Debug Control and Debug Status Registers 
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The debug control register, DR7, enables each of four breakpoint addresses and 
specifies the conditions under which each breakpoint occurs. After the break¬ 
point, the debug status register, DR6, indicates the reason for the interrupt. 


mode at all levels of privilege. When 
this bit is set, an attempt to read or 
write any of the debug registers gener¬ 
ates an INT 1. A debugger sets the GD 
bit in order to allow the debugger to 
reserve the registers for itself, prevent¬ 
ing other programs from changing 
them. An INT 1 clears the GD bit, al¬ 
lowing the debugger’s interrupt han¬ 
dler full access to the registers. 

The GD bit is documented in In¬ 
tel’s advance-information data sheets 
for the 386; the current Programmes 
Reference Manual does not mention it. 
The feature still works, however, on 
recent 16-MHz and 20-MHz versions of 
the chip. As with any undocumented 
feature, use it with caution as it may 
not be supported in the future. 

All of the hardware-assisted debug¬ 
ging features of the 386 use INT 1 to 
invoke the debugger software. Also, as 
in previous Intel microprocessors, set¬ 
ting the single-step flag in the flags reg¬ 
ister generates an INT 1 after most in¬ 
structions. This makes seven possible 
causes of INT 1: a breakpoint at any of 
the four addresses in registers DR0 
through DR3; a task switch with the 


debug trap bit set in the TSS; an at¬ 
tempt to access the debug registers 
when the GD bit is set in DR7; or exe¬ 
cuting with the single-step flag set. 

In order for the interrupt handler 
to distinguish among these possibilities, 
the hardware sets the appropriate bits 
in the debug status register, DR6, at 
each INT 1 (see figure 1). These bits 
are never cleared by the processor, so 
the interrupt handler must clear them 
before returning to ensure unambig¬ 
uous determination of the cause of the 
next interrupt. 

A breakpoint interrupt caused by 
an instruction fetch is a fault, meaning 
that the processor generates an inter¬ 
rupt before executing the instruction at 
the breakpoint address. At entry to the 
interrupt handler, the return address 
on the stack points to the instruction at 
the breakpoint address. When the inter¬ 
rupt handler returns, the processor 
again attempts to execute the same in¬ 
struction; if the breakpoint is still ac¬ 
tive, this produces another interrupt. 
The INT 1 handler can disable the 
breakpoint, but a debugger often needs 
sticky breakpoints that remain in effect 


for a subsequent loop through the 
same code. The 386 hardware provides 
a convenient exit from this impasse. 

In protected mode, an interrupt 
pushes the 32-bit flags register on die 
stack ahead of the return address. In 
the case of an INT 1, the processor sets 
the bit corresponding to the resume 
flag in the stack image of the flags. 
When the interrupt exits with the pro- 
tected-mode version of IRET, the flags 
are restored from the stack, turning on 
the processor’s resume flag. The pur¬ 
pose of the resume flag is to disable 
breakpoint faults for the duration of 
the next instruction only; the processor 
automatically turns off the resume flag 
after executing each instruction except 
for those that set the flags (IRET, POPF, 
and task-switching jumps and calls). 

In real mode, an interrupt pushes 
only the 16-bit flags onto the stack, so 
a real-mode IRET does not affect the 
resume flag in bit 16 of die 32-bit 
EFLAGS register. A real-mode INT 1 
handler, however, can set this flag by 
rearranging the stack to hold 32-bit 
versions of the flags and return ad¬ 
dress, and returning with an IRETD 
instruction instead of an IRET. 

When a breakpoint occurs as die 
result of data access, the interrupt is a 
frap, occurring after the execution of 
the instruction that performs the ac¬ 
cess. If the GE or LE bits are set, die 
interrupt pushes onto the stack the 
address of the instruction following the 
instruction that trapped. Note that 
when a write breakpoint occurs, the 
target location has already been over¬ 
written; if the original contents need to 
be preserved, the debugger should 
save die contents (in die same way that 
DEBUG saves the contents of locations 
where it inserts INT 3 instructions) be¬ 
fore turning control over to the pro¬ 
gram under test. 

These built-in debugging facilities 
do not replace the capabilities of an 
add-in hardware-assisted debugger. A 
hardware debugger allows the trapping 
of access to a broad range of memory, 
while the four built-in registers of the 
386 processor can monitor a maximum 
of 16 bytes. Furthermore, an add-in 
hardware debugger can record a se¬ 
quence of instructions or bus events 
that lead up to or follow a breakpoint. 
The 386 processor’s inherent debug¬ 
ging support, however, allows the im¬ 
plementation of much more capable 
debugging software. 

The DB386 sample program (list¬ 
ing 1) demonstrates how debugging 
software can use the debug registers. 
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The example is a terminate-and-stay- 
resident (TSR) program that adds in¬ 
struction and data access breakpoints 
to any debugger that incorporates an 
INT 1 handler, for example, Microsoft’s 
CodeView or SYMDEB, or DOS 
DEBUG. Its purpose is to demonstrate 
the principles of 386 debugging, not to 
implement a finished programmer’s 
tool, so its user interface is a bit rough. 
Enhancing it with convenience features 
is a programming exercise that adds 
nothing to the understanding of the 
subject at hand. 

To create DB386.COM, assemble 
the source with Microsoft’s MASM or 
Borland’s Turbo Assembler (both pro¬ 
vide the required support of 386- 
specific instructions). Although debug 
registers can be used in real mode, 
both assemblers require the .386P 
(protected mode) directive to assemble 
this program. Microsoft’s documenta¬ 
tion does not mention this fact; in the 
MASM manual, instructions for moving 
to and from the 386 debug, test, and 
control registers are not on the list of 
instructions that require the protected- 
mode directive. 

After assembly, link the program 
and convert it to a .COM file with 
EXE2BIN. Install it in memory by exe¬ 
cuting it from the DOS prompt. DB386 
is an unusual TSR because it does ab¬ 
solutely nothing at installation; it hooks 
no interrupts and merely strands itself 
in memory. DB386 does, however, 
issue a message specifying its location, 
so you can subsequently access it with 
a debugger. Make a note of the two 
addresses (the data table and the go 
address) displayed at installation. For 
purposes of illustration, assume that 
the data table is at xxxx:100 and the 
go address at xxxx-.yyy. 

At the DOS prompt, start your 
favorite debugger and load a test 
program. Display the data table at 
xxxx-.lOO. Into the first four double 
words of the table, enter the addresses 
of four breakpoints in the test program. 
These addresses should be in a seg- 
ment.offset format; DB386 converts 
them into linear form before loading 
them into the debug registers. 

Beginning at offset 11 OH, each par¬ 
agraph contains an eight-character label 
followed by between two and eight 
bytes for entering debug control data. 
Beginning at offset 118H, enter eight 
bytes of data representing R/WO, LENO, 
R/Wl, LEN1, and so on through R/W3 
and LEN3. At offset 128H, enter eight 
bytes of 0 or 1 representing LO, GO 
through L3, and G3. At offset 158H, 


enter the address (in segment:offset 
format) of the point in the target pro¬ 
gram where the execution is to begin. 
Now, start execution at xxxx-.yyy, the 
go address in DB386. 

The go routine of DB386 loads the 
information from the data table into 
the 386 debug registers, repoints the 
INT 1 vector to an interrupt handler 
within DB386, then branches to the 
resume address in the target program. 
The branch is taken with an IRETD 
after arranging the stack for a 32-bit 


return that sets the processor’s resume 
flag. This ensures that the instruction 
at the start address does not cause a 
debug fault, in case the target program 
is being restarted after a previous 
debug fault at the restart address. 

When an INT 1 occurs, the handler 
in DB386 stores the debug status regis¬ 
ter into offset 148H of the data table, 
then chains through to the debugger’s 
original INT 1 handler. There, the de¬ 
bugger handles the interrupt as a 
single-step breakpoint. 
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At this point, you can display the 
data table at xxxvilOO to see the rea¬ 
son for the interrupt. The two bytes at 
offsets 148H and 149H contain the two 
groups of bits from DR6, the debug sta¬ 
tus register. The first byte contains the 
four low-order bits that indicate 
whether or not a breakpoint occurred 
at one of the four addresses in the 
debug registers. The next byte contains 
the three bits that indicate the cause of 
the debug interrupt. 

You may now use the debuggers 
commands to display memory, unas¬ 
semble code, and change data, espe¬ 
cially the debug data in the table at 
xxxx:100 within DB386. Even if you 
did not change any of the debug data, 
do not restart the target program with 
a trace command or go command with 
no start address. Instead, enter the re¬ 
sume address at xxxx:158 and restart 
execution from xxxxiyyy. 

The reason for this action is two¬ 
fold. First, if the interrupt resulted from 
an instruction fetch breakpoint, a plain 
restart triggers the same breakpoint 
again, whereas the go procedure of 
DB386 restarts the trapped instruction 


with the resume flag turned on. Sec¬ 
ond, most debuggers (including Code¬ 
View, SYMDEB, and DEBUG) recapture 
the INT 1 vector at every trace or go 
command, thereby bypassing the han¬ 
dler in DB386. To ensure that the 
debug status information is stored 
into the data table on the next inter¬ 
rupt, the procedure that repoints the 
vector to DB386 must be executed after 
the go command. 

DB386 does not run in some pro- 
tected-mode environments (such as 
Compaq’s CEMM) that emulate EMS 
memory by turning on the 386 paging 
mode. This is because debug registers 
can be set only at privilege level 0 in 
protected mode. At the same time, 
these environments run DOS in virtual 
8086 mode at privilege level 3. Some 
protected-mode environments (notably 
Microsoft Windows/386 and 386-to-the- 
Max from Qualitas) emulate real mode 
in the virtual 8086 space to such an 
extent that they allow access to the 
debug registers. 

Qualitas’s 386-to-the-Max does this 
by intercepting the protection excep¬ 
tion from virtual mode, then parsing 


the instruction stream at the location 
where the exception occurred. If the 
exception is due to an attempt to ac¬ 
cess one of the special debug, test, or 
control registers, the protected-mode 
exception handler performs the access 
on behalf of the real-mode program; 
otherwise, it terminates the offender. 

As mentioned, DB386 is merely a 
demonstration vehicle, not a practical 
debugging tool. With only moderate 
programming effort, however, it can be 
given a more convenient interface for 
entering and displaying the table of 
debug register data. Another enhance¬ 
ment would be to intercept keyboard 
input, automatically restart the target 
program through the DB386 go proce¬ 
dure in response to the go and trace 
commands, and pass all other input 
directly to the underlying debugger. 
This example purposely leaves out the 
complexities of a convenient user inter¬ 
face in order to concentrate on the in¬ 
terface between the hardware and soft¬ 
ware components of a 386 debugger. 
The ease of implementing this type of 
interface is a tribute to the design of 
this microprocessor. I '"mi m 


LISTING 1: DB386.ASM 
.******************************************************************** 
; DB386 - Demonstration of 386 debug register usage 
; Copyright (c) 1988 PC Tech Journal and Ziff-Davis Publishing Co. 

; Written by Ted Mirecki 

.***************★****************************************★*********** 


; Macro to convert segmented address from dword at label DBREGx 
; into a linear address, and load it into corresponding debug reg. 

mov2dbreg macro XX 

xor eax,eax 

mov ax,word ptr dbreg&XX+2 

shl eax,4 

mov bx,word ptr dbreg&XX 

add eax,ebx 

mov dr&XX,eax 

endm 

; Macro to concatenate bits of debug control data for DR7 
; Builds r/w & length bits in AX, local/global bits in BX 


setdr7 macro xx 


mov 

dx,word ptr 

rw&xx ;len in DH, r/w in DL 

and 

dx,303h 

;keep only 2 lo-order bits of each 

shl 

ax,2 

;move previous bits 

or 

al ,dh 

;insert length bits 

shl 

ax,2 


or 

al ,dl 


mov 

dx,word ptr 

loc&xx ;global flag to DH, local to DL 

and 

dx,101h 

;keep only 1 bit of each 

shl 

bx, 1 

;insert into reg 

or 

bl ,dh 


shl 

bx, 1 


or 

bl,dl 



endm 

code segment word public 'CODE' 

assume csrcode, ds:code 


;get segment 
;get offset 

;combine into linear addr 
;load into debug reg 


.*******************★*****************************************★****** 
; Debug data table, to be filled in or read with the debugger. 

; First 4 dwords hold addresses to be placed in DRO thru DR3. 

; Following paragraphs of table consists of 8 characters of text 
; identifying the data in the next 2 to 8 bytes. 
.******************************************************************** 



org 

lOOh 

dbregO 

label 

dword ;data overlays entry point 

entry: 

jmp 

install 


org 

104h 

dbregl 

dd 

0 

dbreg2 

dd 

0 

dbreg3 

dd 

0 


db 

•R/W&LEN ' 

rwO 

db 

0 

lenO 

db 

0 

rwl 

db 

0 

lenl 

db 

0 

rw2 

db 

0 

len2 

db 

0 

rw3 

db 

0 

len3 

db 

0 


db 

•LOC/GLOB' 

locO 

db 

0 

globO 

db 

0 

loci 

db 

0 

globl 

db 

0 

loc2 

db 

0 

glob2 

db 

0 

loc3 

db 

0 

glob3 

db 

0 


db 

' L/G EXAC 1 

loce 

db 

0 

globe 

db 

0,0,0,0,0,0,0 


db 

'BRKX,WHY * 

statN 

db 

0 

whyl 

db 

0,0,0,0,0,0,0 


db 

'GO ADDR ' 

resume 

label 

dword 
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Al-Expert Systems 
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309 
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Personal Consultant Plus 

2950 
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65 

49 
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PC Scheme LISP - by TI 

95 

79 

TransLISP PLUS - call MSC 

195 
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TURBO PROLOG V2.0 
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Turbo Prolog Toolbox 

100 

69 

Assemblers 

MS Macro Asm 
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Turbo Assembler/Debugger 
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89 
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Exim Toolkit 

100 

85 

LaserPak Professional 

149 

119 

MS QuickBASIC V4.0 

99 

69 

QuickPak Professional 
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C Language - Compilers 
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C Language - Interactive 

C-terp - by Gimpel, K&R 
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229 

C Trainer - by Catalytix 
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109 

Instant-C - source debug 

495 

359 

CASE 

Dan Bricklin Demo II 

195 
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Interactive EasyFlow 

150 

119 

Matrix Layout - flow chart 

150 

139 

Show Partner F/X - demos 

350 

299 

COBOL 

MS COBOL V3.0 - OS/2 
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539 

Realia COBOL 

995 

849 

Communications Addons 

C Asynch Manager - Blaise 
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135 

Essential Comm Library 
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with Breakout Debugger 
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Greenleaf Comm Library 

229 
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Microsoft Programmer’s Library 

48 references on CD-ROM disk 
include Windows and OS/2 
development kit manuals, Microsoft 
Press books, most Microsoft language 
manuals, and 20 floppies’ worth of 
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Turbo Assembler/Turbo Debugger 
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dBASE IV 
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FLIPPER Graphics Library 
IDL Integrated Devt Library 
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75 

66 
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269 

199 

149 
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90 
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595 
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89 
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395 
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150 
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495 
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100 

79 
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295 
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UI Programmer 
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295 
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55 
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45 
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Debuggers 
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395 

219 

| Development Tools 


DataBase Mgmt 


Advanced Revelation 950 779 

CLARION - complete envt. 695 589 

DataFlex - by Data Access 695 599 

Eagle - by Migent 495 419 

Magic PC - visual database 199 179 

Paradox V2.0 List: $725 725 529 

R:base for DOS 725 539 

Sycero 695 669 


Instant Replay 150 139 

Lattice Compiler Companion 100 Call 

MKS AWK 99 89 

PC - Lint 139 109 

PC - Metric - analyze 199 189 

Plink 86 Plus - overlays 495 299 

PolyMake 149 135 

PVCS Corporate 395 369 

Seidl Version Manager 300 279 


Editors 


BRIEF 195 Call 

Edix . 195 159 

Epsilon - like EMACS 195 149 

KEDIT - like XEDIT, V.4 150 125 

Personal Rexx 125 109 

ME Macro Editor - Source 189 159 


1 FORTRAN 


71 

FOR_C - FORTRAN 77 to C 

750 

679 

I/O Pro - screens 

149 

129 

Lahey FORTRAN F77L 

477 

459 

Lahey Personal FORTRAN 

95 

89 

MS FORTRAN - CodeView 

450 

299 

RM/FORTRAN 

750 

479 

Scientific Subroutines 

175 

125 

Spindrift - DOS, windows 

149 

129 

General Addons 

C Tools Plus - V5.0 

129 

99 

C Utilities - by Essential 

185 

129 

Greenleaf SuperFunctions 

265 

209 

Graphic Addons 

Drawbridge 

129 

109 

Essential Graphics 

299 

229 

with source 

598 

519 

GraphiC - like DISSPLA 

395 

309 

GSS Dev’t Toolkit 

495 

409 

Halo ’88 - 140 + devices 

325 

229 

Hoops 3D Graphics 

575 

549 

MetaWINDOW/PLUS 

275 

219 

PCX Publishing’s Toolkit 

90 

85 

QuickWindows/C 

95 

79 

Turbo Plus 

100 

95 


OS - Support 



DESQview 

130 

115 

MS Windows/286 

99 

69 

MS Windows/386 

195 

139 

Development Toolkit 

500 

329 

MKS Toolkit - Unix shell 

199 

179 

OS/2 Programmer’s T’lkit 

350 

249 

PC/MOS 386 5 User 

595 

529 

Timeslicer 

295 

265 

VM/386 Multitasker 

245 

229 

XTree Pro 

129 

109 

Other Languages 

APL Plus - by STSC 

695 

549 

CCSM Mumps - single 

160 

149 

Modula-2 Dev. System 

249 

209 

RPG 11 complete 

1400 

1299 

SNOBOL4 + - strings 

95 

85 

Other Products 

AEWindows 

150 

129 

Back-It 

130 

119 

CO/SESSION 

249 

209 

Crosstalk XVI 

195 

129 

Disk Technician Plus 

130 

119 

Link + Locate + + - ROM MSC 395 

349 

Mace Utilities 

99 

85 

Norton Utilities Advanced 

150 

109 

PC Tools Deluxe 

80 

75 

SoftProbe Il/TX - debug 

395 

345 

SPSS/PC Plus 

795 

749 

TK Solver Plus 

395 

339 

Watchdog - security 

295 

265 

WordPerfect 

495 

299 

Zap - file xfer 

95 

89 

Text Screen Addons 


C Worthy w/forms 

295 

Call 

with source 

495 

Call 

Curses - by Aspen Scientific 

119 

109 

Greenleaf DataWindows 

295 

229 

PowerScreens - by Blaise 

129 

99 

Vitamin C - source, menus 

225 

169 

VC Screen - painter 

149 

125 

Windows for Data 

295 

265 

with source, OS/2 or Xenix 

590 

Call 

Unix/Xenix 

DosMerge 286 

249 

219 

DosMerge 386 

499 

479 

Edix - editor 

275 

249 


JAM JYACC Applic. Mgr. many Call 

Microport System V/286 898 795 

Microport System V/386 1198 999 

SCO Xenix System V 286 1295 975 

SCO Xenix System V 386 1595 1439 

Windows for Data 795 719 

Note: Mention this ad. Some prices are 
specials. Ask about COD and POs. Formats 
3" laptop now available, plus 200 others. 
UPS surface shipping add $3/per normal 
item. All prices subject to change without 
notice. 


Established 1983. We carry over 1,100 different products. Call today for complete technical 
information and advice, our catalog, literature, and solid value. 


5-P Pond Park Road 
Hingham, MA 02043 
Mass: 800-442-8070 
or 617-740-2510 11/88 
Telex: 671-5348 
FAX: 749-2018 


800 - 421-8006 


HOURS: 

M-F 8:30 - 8:00 
Sat: 10:00 - 4:00 
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TECH NOTEBOOK 


resoff dw 

0 


resseg dw 

0 


oldl label 

dword 


oldloff dw 

0 


oldlseg dw 

0 


saveax dd 

0 

/storage for eax 

.************************************★******************************* 

go proc 



;Loads data 

from table into debug registers, repoints INT 1, 

;sets up stack for IRETD to 

set resume flag. 

.•branches to 

resume address 

in target program 

.******************************************************************** 

.386p 



push 

ebx 


push 

dx 


push 

ds 


push 

es 


mov 

cs:saveax,eax 

/save eax in lieue of push 

mov 

ax,cs 


mov 

ds,ax 


mov 

ax,3501h 

/save INT 1 vector 

int 

21 h 


mov 

oldloff,bx 


mov 

oldlseg,es 


lea 

dx.newl 


mov 

ax,2501h 

/reset INT 1 

int 

21 h 


xor 

ebx,ebx 


mov2dbreg 0 

/insert addresses into db regs 0-3 

mov2dbreg 1 


mov2dbreg 2 


mov2dbreg 3 


xor 

ax,ax 

/construct control register dr7 

mov 

bx,ax 


mov 

bx,word ptr loce ;loce->BL, globe->BH 

and 

bx,101h 

/keep only 1 low bit of each 

shl 

bl,7 

/combine into BX bits 1&2 

shr 

bx,7 


setdr7 

3 


setdr7 

2 


setdr7 

1 


setdr7 

0 


shl 

eax,16 

/combine AX, BX into 32 bits 

or 

eax,ebx 


mov 

dr7,eax 

/load control register 

xor 

eax,eax 


mov 

dr6,eax 

/zero out status reg dr6 

pop 

es 


pop 

ds 


pop 

dx 


pop 

ebx 


pushfd 


/get 32-bit flags into eax 

pop 

eax 


or 

eax,10000h 

/set resume flag 

push 

eax 

/flags to stack 

push 

0 

/set up stack for 32-bit iret 

push 

cs:resseg 

/push 32-bit CS value 

push 

0 

/push 32-bit IP value 

push 

cs:resoff 


mov 

eax,cs:saveax 

/all regs restored 

i retd 


/go to resume address 

go endp 



.******************************************************************** 

newl proc 



; New INT 1 handler: stores debug status reg dr7 into data area. 

; chains to original int 1 ; 

in underlying debugger 

.******************************************************************** 

assume 

cs:code, ds:nothing 

sti 



push 

eax 




Publication quality scientific 
graphics on your IBM® pc 


Fresnel Integrals 

C{*)-/ w ’cO«(iTTt*)dt 
S(x)-y # ’»in(i7it 8 )dt 5 


Cornu's Spiral 



Over 150 C and assembler 
routines with source code for 
complete control of your plot 

Graphic supports most graphic cards, 
printers and plotters. Use with the Microsoft, 
Borland, Aztec, Lattice, Cl, & DeSmet C com¬ 
pilers. An assembler is also required. 

Graphic is licensed for 
personal use only. $395 


► linear, log, polar, contour plots 

> bar charts, Smith charts 

- 3D curves and surfaces 

• 6 curve types, 8 markers 

• thick lines and panel fills 

- 15 fonts, font editor 

■ convert 4096 x 3120 resolution 
files to .PIC and .GEM formats 
zoom, pan, window plots 
high resolution printer 
and plotter dumps in color 


Scientific Endeavors Corporation 


508 N. Kentucky St.; Kingston, TN 37763 (615) 376-4146 
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with 

ultiBoot: 

The First OS/2 Booting Utility. 

ItiBoot 

• Boots DOS or OS/2 without floppies. 

• Automatically boots your preferred system. 

Order MultiBoot if you: 

• Evaluate or Support OS/2 and DOS. 

• Work in OS/2 and DOS. 

• Want easy access to both operating systems. 

MultiBoot eliminates the need for floppy disks to boot your OS/2 or 
DOS operating system and gives you the option to select your choice 
of operating system. 

MultiBoot is designed for OS/2 compatible IBM PC AT, PS/2 and 
true compatibles. Requires DOS version 3.0 and up. Installs easily. 

- INTRODUCTORY OFFER —- 


Order MultiBoot For Only 

$49.95* + $3.00 shipping and handling. 

Free upgrade if ordered by February 1, 1989. 

Send check or money order to: 

MultiBoot, Bolt Systems, Inc. 4340 East-West Highway 
Bethesda, Maryland 20814. 

or call 1 -301 -656-7133, and order by Visa/MasterCard. 
Specify 3.5" or 5.25" diskette. 

* Maryland residents add 5% sales tax. 


A Product of 


Systems, Inc. 
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TECH NOTEBOOK 



mov 

eax,dr6 



and 

al,0Fh 

low 4 bits: which break addr 


mov 

cs:statN,al 



shr 

ah,5 

3 hi bits: reason for INT 1 


mov 

cs:why1,ah 



pop 

eax 



jmp 

cscoldl 


newl 

endp 



•tie****************************************************************** 

install 

proc 



; Print message 

& TSR without hooking anything 

.******************************************************************** 


assume 

csrcode, dsicode 


xor 

ax, ax 



mov 

ds:100h,ax ; 

init start of data table 


mov 

ds:102h,ax 



mov 

ax,cs ; 

convert addresses to characters 


lea 

di,raddrS 



cal l 

ax2hex 



lea 

ax,dbreg0 



add 

di ,5 



cal l 

ax2hex 



mov 

ax,cs 



lea 

di,gaddr$ 



call 

ax2hex 



lea 

ax, go 



add 

di ,5 



call 

ax2hex 



lea 

dx,msg$ ; 

display message 


mov 

ah,9 



int 

21 h 



lea 

dx,install ; 

TSR 


int 

27h 


install 

endp 



msg$ 

db 

'DB386 Copyright 

(c) 1988 ' 


db 

•PC Tech Journal 

and Ziff-Davis Publishing Co.' 


db 

10, 13, 'Written by Ted Mirecki', 10, 10, 13 




db 

'Register image table at ' 

raddr$ 

db 

•xxxx.-xxxx', 10, 13 



db 

'Go address ' 

gaddrS 

db 

'xxxx:xxxx', 10, 13, 'S' 

code 

ends 



******************************************************************** 


AX2HEX 

converts i 

word in AX to 4 hex characters 


Input: ES:DI 

-> 4-byte output string 


AX destroyed, other regs preserved 


******************************************************************** 

CODE 

SEGMENT 

WORD PUBLIC 'CODE' 



ASSUME 

CS:CODE 

AX2HEX 

PROC 

NEAR 



PUSH 

CX 



PUSH 

DI 



MOV 

CX,4 ;DIGIT COUNT 



CLD 


NEXTBYTE: 

; ROL 

AX,4 ;HIGH NIBBLE INTO LO 4 BITS 



PUSH 

AX 



AND 

AL,0FH ;ISOLATE LOW-ORDER NIBBLE 



OR 

AL,30h /CONVERT TO ASCII DIGIT 



CMP 

AL,39h /ADJUST FOR DIGITS > 9 



JBE 

STORIT 



ADD 

AL,7 /3AH -> 41h, ETC. 

STORIT: 

STOSB 

/INSERT INTO STRING 



POP 

AX 



LOOP 

NEXTBYTE 



POP 

DI 



POP 

CX 

EXIT: 

RET 


AX2HEX 

ENDP 


code 

ends 




end 

entry 

Listings can be downloaded using PCTECH/me, 301/740-8383. 

Parameters: 2400/1200/300 bps, no parity, 8 data bits, 1 stop bit. 


9-Track Tape Drives: Yes! 
for IBM PC/XT/AT/386 
and PS/2 



Read or write 9-track tapes from mainframes and minis to 
your personal computer - including the PS/2 Micro Channel. 
Our TapeLinx 9-track tape subsystems offer these important 
features: 


• 800, 1600, 3200, 6250 BPI • Network backup 

• IBM & ANSI labeled tapes • EBCDIC/ASCII 

• Quality customer service • DOS, XENIX, Microport 

• High speed controller • DOS device driver 

For quick delivery we stock all major manufacturers’ tape 
drives including Cipher, Kennedy, M4 Data, Qualstar. Prices 
start at $3,755. Call Today! 


nru 

inn 


Overland Data, Inc. 

5620 Kearny Mesa Rd. • San Diego, CA 92111 
Tel: (619) 571-5555 • FAX: (619) 571-0982 


TapeLinx is a registered trademark of Overland Data, Inc. 

IBM PC, XT, AT, PS/2 (Personal System/2) and Micro Channel are registered trademarks of IBM Corp. 
XENIX and MS-DOS are registered trademarks of Microsoft Corp. 
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Great Performances 



Demand an Encore 


Let us take your article to its highest 
level of marketing potential with a reprint! 

To find out how you can have your article or review 
elegantly reprinted** on 80 lb. paper stock, in 4-color, 
2-color or 1-color, call or write today: 

Jennifer Locke—Reprints Manager; 

Ziff-Davis Publishing Company, 

One Park Avenue, New York, NY 10016, 212-503-5447. 

*’Minimum quantity 500 reprints. 

























Subscribe to PC TECH 
JOURNAL, and you’ll get 
THE BEST OF PC TECH 
JOURNAL DISK-FREE. 
Prepared especially for new 
subscribers, it contains our 
all-time most popular utili¬ 
ties, metrics, and listings 
to help you analyze—and 
optimize—the performance 
of any system. 

SUBSCRIBE NOW-AND 
GET YOURS FREE with your 
paid subscription! 



Save 54% on a subscription to PC TECH JOURNAL—and 
get this BEST OF PC TECH JOURNAL DISK-FREE! 


YES! 


Please enter my subscription to PC TECH JOURNAL for the 
term I’ve indicated below. I understand I will also receive my 
FREE Program Disk upon payment. 

□ 12 issues for $24.97. □ 24 issues for $43.97. 

SAVE 47%! SAVE 54%! 


Please check one: □ Payment enclosed □ Bill me later 


Mr. /Mrs. /Ms_ 

(Please print full name) 

Company_ 


4S473 


Address. 


City_State_Zip_ 

Please add $10 per year for postage outside U.S., U.S. currency only. Basic annual subscription price is 
$34.97. Savings based on annual newsstand price of $47.40. Please allow 30 to 60 days for delivery of first 
issue. Your disk will be shipped upon payment. 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS PERMIT NO. 66 BOULDER, CO 


POSTAGE WILL BE PAID BY ADDRESSEE 


TECH 


< 

Z 

=> 

O 


P.O. Box 52077 
Boulder, CO 80321-2077 


II..1.11.II...I.I...II..I.III...I...II...III...I 

































Save 54% on a subscription to PC TECH JOURNAL—and 
get this BEST OF PC TECH JOURNAL DISK—FREE! 


YES! 


Please enter my subscription to PC TECH JOURNAL for the 
term I’ve indicated below. I understand I will also receive my 
FREE Program Disk upon payment. 

□ 12 issues for $24.97. □ 24 issues for $43.97. 


SAVE 47%! SAVE 54%! 

Please check one: □ Payment enclosed □ Bill me later 


Mr./Mrs./Ms. 
Company_ 


(Please print full name) 


4S481 


Address.- 

City_State-Zip- 

Please add $10 per year for postage outside U.S., U.S. currency only. Basic annual subscription price is 
$34.97. Savings based on annual newsstand price of $47.40. Please allow 30 to 60 days for delivery of first 
issue. Your disk will be shipped upon payment. 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 

FIRST CLASS PERMIT NO. 66 BOULDER. CO 


POSTAGE WILL BE PAID BY ADDRESSEE 



P.O. Box 52077 
Boulder, CO 80321-2077 


I I I ill Mill I till nil I I II I I I I III II III 11 II III! 11 I III I I 



■ OUR MOST POPULAR 
PROGRAMS— metrics, 
listings, and utilities let 
you analyze the perform¬ 
ance of hard disks, PC 
buses, and AT proces¬ 
sors, adjust the keyboard 
repeat rate, install an 
alarm clock in your Al¬ 
and much more. 

■ NOT AVAILABLE 
ANYWHERE ELSE AT 
ANYPRICE-YOURS 
FREE with your paid 
subscription. 































mdbs nr 


-VS- 

ORACLE 



OPERATION: Embedded SQL fetch program—“SELECT* into empno, ename, job, 
mgr, hiredate, sal, comm, deptno” 

HARDWARE: Standard IBM AT with 640 K RAM. 


No. of Records 

ORACLE 

MDBS III 

1,000 

* 

16.43 sec. 

2,000 

* 

32.68 sec. 

4,000 

* 

65.31 sec. 

10,000 

* 

165.71 sec. 


* Although ORACLE’S license agreement prohibits us from disclosing actual benchmark 
timings, we can say that the phrase “over 10 times faster” was heard many times in and 
around the mdbs testing center that day. 


For a copy of the data on which 
this benchmark was performed, or 
for more information on MDBS III, 
complete and send the coupon or 
call mdbs Sales Support at 
(800) 344-5832. In Indiana call 
(317) 463-2581 and in Canada 
call (416) 733-4380. 


® 

S 

THE KNOWLEDGE MANAGEMENT COMPANY 


Two Executive Drive • P.O. Box 248 
Lafayette, IN 47902 
(317) 463-2581 • (800) 344-5832 
FAX: (317) 448-6428 
Telex: 5106017487 (MDBS LAF UQ) 

mdbs and MDBS III are registered trademarks of mdbs, Inc. Other trademarks contained herein are the property of their respective holders. 



□ Yes! I would like to make my own 
benchmark comparison. Please send me 
a copy of the 10,000 record data base 
that was used for your benchmark tests. 

□ Please send me more information about 
the SQL and Distributed Data Base 
features of MDBS III. 

» 

Name/Title 'MiL _ 

Company_ 

Address_ 

City_ 

State/Zip_ 

Phone_ 
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To the Professional Programmer: 

We Want to Make Your Life Easier. 

A Whole Lot Easier. 

We want to Send You the One “Human Interface” that Keeps 
Your Application Program in Control — No Matter What the 
User Does... or What Mistakes He Makes. 


An example of a scrollable 
Repeated Groupfield plus a 
word wrapping text field — 

part of a series 
of pop-up forms. 

IHsSS** 




C-WMTHYI 

The Interface Library with More than 400 Functions Replacing 7 Major 


Library Categories with One Superfast, Powerful, Integrated, 
“Bullet-Proof’ Software Development Tool 


» Context-Sensitive Help 

• Keyboard Handling 

• DOS Interface 

• Wordwrap Text Editor 

• Data Input Forms (optional) 
P.S.: No royalties to pay. 


i Windows 

• Screens 

• Menus 

• Error Handling 

A Few Tech Specs - 

^Compilers: Microsoft 3.0 +, Quick, Itirbo, Lattice. 

All models. 

Menus: Fully support pop-up, Lotus style, MS 
Windows style (pull-down), pull-up. 
jy* Errors: DOS, program, and user. 
jx'DOS Interface: 62 functions. 
j^Help: System and context sensitive. 

Screens: Screen display, color palettes, save, restore, 
scroll, more. 

{^Editing: String and word wrap test. 
j^Form Interface Library: 118 functions. 

Compatible with MS Windows. 

^ OS/2 version available. 

EMachines: Autodetect for MDA, CGA, EGA, VGA. 

C-Worthy will replace a whole batch of separate library 
categories... and handle every one of those categories 
better, faster, and easier. Worth a try at our risk? Why not? 

The C-Worthy Interface Library - Direct Price 

Object only . $195 

Form Interface Library Add-On . $100 

Object with Forms. $295 

Object with Forms and Library Source . $495 

(Please specify compiler and version when ordering) 

Price includes 700 4- page Reference Guide and 230 page 
User’s Guide with Tutorial and “Getting Started” sections. 

Your absolute money-back protection: 

The Most Extraordinary Guarantee 
in the Histor y o f 
Progamming Software! 


An Indication of How 
C-Worthy Speeds Up Your Job 

Hugh Cruickshank, Project Leader 
Pinetree Software, Inc. (developer of 
“Maximizer”): 

“With C-Worthy we did a year-and-a- 
half worth of work in 4 months.” 
Kevin Kingdon, Senior Software Engineer, 
Novell, Inc.: 

“Our software engineering depart¬ 
ment does not use another human 
interface library, and that says a lot. 
C-Worthy is a higher level approach 
to human interface than other C 
libraries.” 

Clarke Stevens, CAM Software Research 
Center, Brigham Young University: 

“C-Worthy is a great investment. It 
saves me a lot of time.” 


To order the C-Worthy Interface Library 
call toll-free: 

1-800-852-8523***• 302 

or mail coupon 


C-Worthy Interface Library will handle every 
aspect of your program's human interface. 
When you buy C-Worthy, use it for two full 
months before deciding whether you want to 
keep it. If you return it for any reason. Solution 
Systems will refund 100% of every cent you paid. 
What could be fairer, or stronger proof 
than that? 




|r (Solution S^We’ 
Systems D 


541 Main St. ■ 


). Weymouth, MA 02190 pctj 1 /89 
OKAY, I’ll try C-Worthy 
at your risk. If for any 
reason I decide to return it within two months, I’ll 
send it back for a 100% refund, no questions asked. 


My name 


Company name if any 


Street address 


City State 

Zip 

Phone 



□ Object only, $195 

□ Form Interface Library Add-On, $100 

□ Object with Forms, $295 

□ Object with Forms and Library Source, $495 
(Plus $4 Shipping/Handling) 

Specify compiler:_ 

Specify version:_ 

Disk size: □ 5 V 4 " □ 3 V 2 ' 

Indicate payment method: 

□ Check for $_ 


. enclosed. 


□ Bill to □ Visa □ MasterCard □ American Express 
Card No_Expires . 


_ Expires_ 


-WORTHY 


541 Main Street 


South Weymouth, Massachusetts 02190 

Telefax: 617-337-7719 


1988 Solution Systems 
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PETER C. COFFEE 


Outfitting the End User 



The events of1988suggest issues and strategies for developers 
in 1989. A lot of what will happen this year is up to you. 



T he past year, though discouraging 
in many ways, had a number of 
genuine bright spots. Among 
them, Ashton-Tate’s dBASE iv finally 
shipped in late October, bringing a 
true applications perspective to a ma¬ 
ture, mainstream tool. Competition in 
the critical area of applications technol¬ 
ogy has never been more vigorous; this 
is the first of three trends that I expect 
will affect the work of systems develop¬ 
ers in the coming year. 

The significant technical merits of 
dBASE rv were offset, unfortunately, by 
Ashton Tates renewed insistence on 
its proprietary rights to the dBASE lan¬ 
guage—part and parcel of 1988’s an¬ 
noying level of litigation, the second 
trend of the coming year that causes 
me serious concern. 

For language-level developers, a 
high-point of 1988 was the new Turbo 
Debugger from Borland. (A review of 
this product appears in “Turbo Debug¬ 
ging,” Ben Myers, this issue, p. 46.) It 
borrows some of the most worthwhile 
innovations from decades of artificial 
intelligence (AI) research, the third 
trend bound to impact 1989. 

WHEN APPLICABLE 

I have a strong suspicion that the stra¬ 
tum of end users willing to learn ge¬ 
neric computer skills is just about 
mined out. The number of people who 
regard personal computers as an intel¬ 
lectual challenge has long since 
reached saturation. The new challenge 
for developers, therefore, is to make 
these systems useful to people who 
find them no more intrinsically inter¬ 
esting than copiers or coffee machines. 

Once, the image of the PC user 
was that of a technically inclined, 
young, single male with nothing better 
to do than patch files back together 
with an early edition of The Norton 
Utilities. Today, the user who matters is 
just like any other office worker, with a 
life and family off the job—for that 


matter, with a job in which PCs are a 
means to an end and emphatically not 
an end in themselves. 

This puts a limit, therefore, on the 
continued success of horizontal tools 
such as spreadsheets—except, that is, 
to the extent that these tools can ma¬ 
ture from ad hoc productivity tools into 
vehicles for the development of well- 
built local applications. Power users 
once made their contribution by being 
moment-to-moment consultants, able to 
penetrate obscure manuals or explain 
less-than-obvious features; today, the 
critical need is for the developer of 
departmental applications that turn gen¬ 
eral-purpose platforms into pieces of 
reliable, job-specific equipment. 

The Ashton-Tate developers’ con¬ 
ference last summer brought together 
many people with precisely this orien¬ 
tation. It was a fascinating group, with a 
keen sense of where they could make 
their best contribution. Take, for exam¬ 
ple, the team at Technicon Enterprises 
of Oley, Pennsylvania, that develops 
systems for maintenance of chemical 
plants and other process facilities. 

When such a facility is shut down 
for a major repair, dozens (or even 
hundreds) of tasks must get done at 
the same time; these tasks are often 


performed to eliminate bottlenecks in 
the system that look individually trivial, 
but that actually control the total capac¬ 
ity of the plant. A shutdown, therefore, 
is a period of intensive activity, and this 
company’s systems—based on dBASE 
and readily deliverable on a high-end, 
lunchbox portable—have eliminated 
days of costly orientation and tracking. 

Another example is a team at 
Aetna Insurance who wanted to use 
scanned-document retrieval to reduce 
the physical movement of originals. Its 
initial research used an unusual tool: a 
camera, with which the team members 
took pictures of the actual work set¬ 
tings of their prospective users. 

The Aetna team discovered that, in 
most cases, even conventional PCs and 
mainframe terminals were far away 
from the focus of die worker’s atten¬ 
tion. They found that the routine desk¬ 
top clutter of calculators, writing tab¬ 
lets, and other paraphernalia was mak¬ 
ing computer-based support at best an 
auxiliary to the daily routine. They also 
found that, to be useful, a document- 
retrieval workstation would have to 
take on many other functions just to 
free up space on the desk. Aetna se¬ 
lected Quarterdeck’s DESQview for this 
purpose. 
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In both cases, the result was to 
achieve the same kind of multiwindow 
workstation-class display that has been 
ballyhooed since the days of VisiCorp’s 
VisiOn, but with a focus toward sup¬ 
porting a specific task or capability 
rather than just providing a tech¬ 
nology-driven simulation of the real-life 
cluttered desk. This is what makes the 
difference between a productivity simu¬ 
lator, as multiwindow environments 
have been disparagingly called, and a 
workstation, with the emphasis on the 
work rather than the station. 

EXTENDING THE REACH 

The new dBASE template language, 
which functions as a translator between 
a high-level application-design environ¬ 
ment and the rest of the system, was 
the most exciting feature of dBASE iv for 
many Ashton-Tate conference attendees. 
Using one of its predefined templates, 
dBASE iv can take the record of a design 
session and generate executable dBASE 
code; using another, it can take the 
same input and generate corresponding 
documentation for that design. 

Because the template language is 
fully documented, some conference at¬ 
tendees immediately began to investi¬ 
gate the possibility of using the dBASE 
iv design environment to generate code 
in other languages as well. It would be 
interesting if dBASE iv became a univer¬ 
sal application-design facility, with dif¬ 
ferent back ends to deliver a given 
functionality on any language or plat¬ 
form. We can hope that other language 
developers, such as Borland and Micro¬ 
soft, are also considering this notion of 
an applications designer as a front end 
to their own language products. 

Also of note is the increasing em¬ 
phasis on making off-the-shelf applica¬ 
tions, such as word processors and 
spreadsheets, extensible by program¬ 
mers using conventional languages. 
Many programmers have bemoaned the 
practice of proliferating new, special- 
purpose languages such as dBASE or 
Paradox’s PAL. In the words of a direc¬ 
tor of microcomputer applications de¬ 
velopment at one major defense con¬ 
tractor, “Just give my people the hooks 
to use languages they already know.” 

Facilities for extension in C, espe¬ 
cially, are showing up in more and 
more commercial products. An impor¬ 
tant advance on this idea is OS/2’s dy¬ 
namic-linking facilities, which permit 
extension without recompilation. Mitch 
Kapor of On Technology has forecast 
“the end of the era of monolithic appli¬ 
cations” as dynamic linking, especially 


through object-oriented environments, 
becomes the norm. He foresees the 
ability to combine, for example, a word 
processor, a grammar and style utility, 
an E-mail facility, and a text-based 
index system for retrieval of related 
documents—all developed indepen¬ 
dently, but all working together as 
smoothly as if they had been designed 
as a single application. 

DATA MINING 

Although these new applications rely 
completely on the high level of inter¬ 
action and the rapid, incremental de¬ 
velopment cycles that only a desktop 
machine can provide, they also rely 
increasingly on proper use of shared 

For language-level devel¬ 
opers, a high-point of 1988 
was the introduction of the 
new Turbo Debugger from 
Borland International. 



resources such as mainframe-resident 
data managers. Discussions with several 
of the attendees at PC Tech Journal's 
Systems Forum ’88 revealed that, in 
most cases, integration of existing sys¬ 
tems and facilities is at least as impor¬ 
tant to their strategic direction as the 
development of new applications. 

At the 1988 Personal Computing 
Forum in Naples, Florida, Kapor intro¬ 
duced the idea of data mining—an apt 
image, considering the vast (and vastly 
underused) collections of data that 
most organizations already have in one 
form or another. “I invent nothing,” 
wrote the sculptor Rodin; “I redis¬ 
cover.” Maybe we should start to see 
ourselves as discovering and making 
available what is already there, instead 
of assuming that we have to invent it. 

Perhaps it would be useful if we 
were to speak of applications delivery 
instead of applications development ; 
this would put the emphasis on the 
result that the user gets, rather than on 
the process by which we produce it. 

AI TOOLS FOR TODAY 

It is interesting to look at the increas¬ 
ing similarities between what is consid¬ 
ered important in applications today 
and what was once considered the dis¬ 
tinguishing features of AI research. 


Commercial applications used to 
run in batch mode—with highly struc¬ 
tured input and on a very short leash 
in allowable memory and time—doing 
a job that remained the same for years 
at a time. By contrast, AI researchers 
built programs that had to be highly 
interactive, able to accommodate a 
wide range of input content and for¬ 
mat, with access to relatively huge 
memory resources and CPU capacities 
(but with very short and highly iterative 
development q^cles). The requirements 
I get from my users today certainly 
have a lot more in common with the 
second scenario than the first. 

Consider a comment by John Seely 
Brown of Xerox at a Massachusetts In¬ 
stitute of Technology conference in 
1984 (The AI Business: The Commercial 
Uses of Artificial Intelligence , MIT 
Press): AI has “consistently ignored the 
realities” of CPU cycles and memory, 
“focusing on what was possible rather 
than what was realistic,” developing in 
the process “a powerful arsenal of pro¬ 
gramming tools that help manage die 
complexity of writing and experiment¬ 
ing with gigantic programs, programs 
constantly undergoing radical change.” 

Does this sound like your job? 
Could our community of business- 
applications delivery derive more im¬ 
mediate benefits from how AI develop¬ 
ers have learned to work, rather than 
from what they have produced? 

For example, a principal feature of 
interactive programming environments 
has been the Inspector, a resident de¬ 
bugging facility that gives internal visi¬ 
bility to any object in die system, 
whether code or data. Today, this facil¬ 
ity appears in highly affordable tools 
such as Digitalk’s Smalltalk/V series of 
development environments. Note that 
Digitalk now offers, for $500 per year, 
unlimited rights to generate stand-alone 
executable code from its base-level 
Smalltalk/V on DOS-based PCs; a 
slightly more complicated option per¬ 
mits delivery based on Smalltalk/V 286, 
which can address as much as 16MB of 
protected-mode memory on 286 and 
386 machines (also under DOS). 

Lest you dismiss any product 
based on Smalltalk as an educational 
toy, consider some of the real-world 
companies developing commercial 
products with Digitalk tools. Computer 
Sciences Corporation has a CASE tool 
called Design Generator, based on 
Smalltalk/V 286, that automates software 
specifications, analyzes them for com¬ 
pleteness, and generates designs from 
those specifications. Computas Expert 
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Developers from Boston to Yokohama choose 
Design/OA" to build graphic applications. Fast. 
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Honeywell-Bull, Waltham MA 
Honeywell-Bull used Design/OAto 
create a graphical micro-computer 
interface to monitor their nightly 
mainframe batch processing. The 
application retrieves batch process¬ 
ing data, initiates the batch jobs, 
and provides the operator real¬ 
time processing status throughout 
the night. 


PRC, McLean VA 
Planning Research Corporation 
used Design/OA to develop an Ada 
diagramming tool by adding Ada 
specific graphics to Design/2.0. 
This new tool, called AdaDesign, 
is used by Ada programmers for 
flow charting and system design. 


MIT, Cambridge, MA 
"With Design/OA we can go from 
an idea to an implementation very 
quickly. It has expanded the range 
of questions we can explore, given 
the same resources." 

Alexander Levis, Senior Research 
Scientist, Laboratory for Informa¬ 
tion and Decision Systems. 


AT&T Bell Labs, Middletown NJ 
AT&T Information Systems used 
Design/OAto build a reverse engi¬ 
neering application that provides 
dynamic documentation of large 
mainframe C programs. Program¬ 
mers can graphically view the pro¬ 
gram's functions, files, variables, 
and their relationships. 


Design/OA, The Open Architecture Development System 
from Meta Software, is the graphics development shell 
that enables you to create graphic applications in a frac¬ 
tion of the time required by other methods. 

Design/OA is used to build tools for software engi¬ 
neering, system design, structured analysis, and system 
simulation. Virtually any system design methodology can 
be represented graphically with Design/OA. Design/OA 
is also an effective means of creating graphic interfaces 
to other micro, mini or mainframe applications and 
databases. 

Complex graphic relationships can be rapidly defined 
and manipulated, both in overview and across lower lev¬ 
els of detail. You need only work with high-level support 
tools, enhancing development productivity and minimiz¬ 
ing implementation time, without changing your develop¬ 
ment style. These tools also make it easy to maintain or 
enhance your application. 


Design/OA is available for MS-DOS®/MS-Windows T , M 
Macintosh™OS, and in the Spring of 1989, UNIX™/X 
Window System™ Meta Software offers Design/OA 
users both initial training support and advanced imple¬ 
mentation services. 

To explore the potential of Design/OA for your appli¬ 
cation, write Andrew Levin, Meta Software Corp., 

150 CambridgePark Drive, Cambridge, MA 02140, or call 
800-227-4106 (617-576-6920 in MA). 



Meta Software 


© 1988 Meta Software Corp. Design/OA is a trademark of Meta Software Corp. MS-DOS is a 
registered trademark and MS-Windows is a trademark of Microsoft Corporation. Macintosh is a 
trademark of Apple Computer, Inc. UNIX is a trademark of AT&T. X Window System is a trademark 
of MIT. 
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Systems has developed Steamex, a real¬ 
time energy-management system for 
steam production in industrial plants. 
Arthur Andersen & Company has used 
the base Smalltalk/V product, which 
runs in only 640KB of RAM, to write a 
natural-language application that pro¬ 
duces written summaries of relevant 
facts from free-text files in about 30 
seconds (compared with the 15 min¬ 
utes required by an earlier system). 

For a variety of reasons, you may 
prefer to continue development in 
mainstream languages such as C and 
Pascal; for developers in these lan¬ 
guages, Turbo Debugger (with its data 
debugging facilities) is probably the 
closest you will come to an Inspector 
facility available on any platform. 

I admire Turbo Debugger because 
it provides many options for getting it¬ 
self out of the way of the target pro¬ 
gram—for example, by putting itself in 
a separate virtual machine on the 386. 
This is a fresh illustration of a point 
that has been made several times in 
die last year: the 386 architecture offers 
advantages that go far beyond speed to 
make it a superb DOS platform. 

Turbo Debugger can even reside 
on another machine entirely, doing 
remote debugging through an external 
port using only a 15KB stub program 
on the target. Macintosh developers, 
saddled with an inadequate 128KB 
machine, got this feature at least four 
years ago; the 640KB space of DOS, 
especially after subtracting features 
such as network drivers, needs this fa¬ 
cility just as much today. 

WRITELNS, NOT WRITS 

Much of what I like about the in¬ 
dustry’s current direction are not dra¬ 
matic breakthroughs; most represent 
evolutions of good ideas, such as the 
Inspector, into workable implementa¬ 
tions with much broader utility. I am 
alarmed, therefore, by the past year’s 
trend toward litigation (or the threat 
thereof) as a competitive tool, creating 
an atmosphere that discourages suc¬ 
cessful incremental refinement. 

The Apple lawsuit against Hewlett- 
Packard and Microsoft, for example, is 
still slouching its way through the legal 
system and creating continuing uncer¬ 
tainty as to what the mainstream graph¬ 
ics user interface will look like years 
from now. I specifically wish to suggest 
that this mainstream interface will not 
look that much like the present-day 
Macintosh. Apple has effectively hung 
a bag of garlic around the neck of its 
bundle of interface conventions dis¬ 


guised as a copyrightable work. No 
sane developer would go near a soft¬ 
ware project (except, perhaps, on 
Apple hardware) with an interface that 
looks anything like the Macintosh. 

Note my use of the word perhaps. 

I sense a growing aversion to working 
on the Mac at all. Now that it can no 
longer be considered a training ground 
for future programming styles on other 
platforms, many developers are reex¬ 
amining their allocation of scarce re¬ 
sources to such a persistently flaky en¬ 
vironment. Particularly disgraceful were 

D epartmental applications 
that turn general-purpose 
platforms into pieces of reli¬ 
able, job-specific equipment 
are needed. 


the system-upgrade episodes of last 
summer: an operating-system-mainte¬ 
nance release came months later than 
expected and was followed within a 
couple of weeks by a fix for an entirely 
new and serious bug that was created 
during those repairs. 

The design compromises of the 
tightly bottlenecked NuBus in the Mac¬ 
intosh II became apparent as soon as 
the first accelerator boards came on 
the market; second-generation Macin¬ 
tosh platforms show every likelihood 
of being thoroughly orphaned within a 
year or two, and many users see the 
first generation as being effectively or¬ 
phaned already. 

The Macintosh virtue of a flat, ex¬ 
pandable memory space has actually 
become a curse for low-budget users 
who feel they are being rapidly aban¬ 
doned by developers who now expect 
2MB or more for useful performance. 
DOS’s 640KB straitjacket has at least 
forced the DOS community to stretch 
the range of its platforms, rather than 
merely sliding it higher and higher. 

Every developer has to consider a 
potential target platform in terms of its 
role in the marketplace, which does 
not permit neat categorization of pros 
and cons, but demands that they be 
considered all at once. The Apple law¬ 
suit combines nonlinearly with Apple’s 
technology decisions to create a cli¬ 
mate in which the Mac represents a 
risk for user and developer alike. 


Equally annoying is Ashton-Tate’s 
insistence that, with the release of 
dBASE iv, it is now morally entitled to 
reassert legal ownership of the dBASE 
language. The Ashton-Tate developers’ 
conference was remarkable for its frank 
admissions by Ashton-Tate management 
that the company had failed to meet 
developers’ requirements for the past 
several years, but these officials ap¬ 
peared to anticipate an “all is forgiven” 
reaction that the development commu¬ 
nity may not be prepared to provide. 

If the dBASE language has one con¬ 
tinuing virtue, it is the availability of 
source-code compatible work-alikes 
under multiple operating environments; 
Fox Software’s Foxbase is an outstand¬ 
ing performer on the 386 (yet to be 
supported explicitly by Ashton-Tate) 
under both DOS and Unix. If Ashton¬ 
Tate is to assert control of the dBASE 
language, with or without its newly 
chartered dBASE Language Advisory 
Board, it will have to be through supe¬ 
rior support, not through the legal sys¬ 
tem. If the company continues in its 
present course, I predict a wholesale 
desertion to other environments, such 
as Oracle and Borland’s Paradox, with a 
speed that will make heads spin and at 
a cost that will make heads roll. 

THE CHALLENGE OF CHOICE 

In the movie “Cannonball Run,” a race 
driver removes his rearview mirror, 
explaining, “What’s behind me doesn’t 
matter.” If only we could enjoy such a 
simple perspective. But, the events of 
the spring of 1987—PS/2, OS/2, and 
Macintosh II—were not isolated bursts 
of noise. Rather, they were the begin¬ 
ning of a state of near chaos that con¬ 
tinued through 1988 and shows no 
sign of abating. 

It is no longer practical to equip 
users with a single mainstream plat¬ 
form that is virtually guaranteed to sup¬ 
port every worthwhile innovation as 
soon as it appears. The challenge of 
systems integration and development 
today is to know what’s needed now 
and to envision what will be useful 
tomorrow, and to determine which 
options can be safely foregone today to 
meet those needs in a timely and cost- 
effective manner. As this column enters 
its second year, I hope we can help 
each other do exactly that. GSBaffi 


Peter C. Coffee is managing partner of 
SolveWare, a developer and business com¬ 
puting consultant, and is active in AI and 
distributed computing applications for aero¬ 
space and educational clients. 
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Microsoft University brings the institution of 
higher learning to an even higherplane. It’s aplace 
where programmers and developers leam about 
Microsoft systems software straight from the 
source: frominstructorswithfirsthandknowledge 
of what drives Microsoft systems software. 

Our instructors take you through intense, 
hands-on courses that concentrate on the develop- 
mentofMicrosoft® OS/2 andMicrosoft Windows 
applications. 

You gain insight and expertise writing software 
in environments such as MS® OS/2, MS OS/2 
LAN Manager and MS OS/2 Presentation Man¬ 
ager. As well as Microsoft Windows/286 and 
Windows/386. 

Courses take place in a lab setting so you not 
only leam theory, you also gain practical experi¬ 
ence by actually writing software. And courses are 
offered for different levels of expertise. 

To receive more information and a copy of the 
Microsoft University catalog, call 206-882-8080! 
And if you or your team cannot attend classes at 
one of our facilities, be sure to ask about our on-site 
customer training program or video training 
course that is available. 

Either way, we’re going to make sure you leam 
the nuts and bolts of Microsoft systems. So you 
can make great leaps in your field. 

MicmsoftlMversity' 


© 1988 Microsoft Corporation. All rights reserved. Miaosoft, the Microsoft logo, and MS are registered trademarks of Microsoft Corporation. fWritten requests for information should go to 
Microsoft University, Registrar, BOX 97017, Redmond, WA 98073-9717. 
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NDP Fortran and NDP C are in use at over 1,000 
locations world wide. They have been employed to 
port millions of lines of Fortran source code. 
Recompiled VMS C and Fortran programs can be run 
on any 80386 PC which is 80387 or Weitek equipped. 
The throughput obtained with the Weitek numerics co¬ 
processor is nearly identical to that of a VAX 8600. 
MicroWay’s compilers give you complete access to the 
4 mips of processing power and 4 gigabytes of 
memory managed by the 80386. Putting that power to 
work can save you money by freeing your VAX for jobs 
that require the connectivity of a mainframe. If you plan 
to purchase a DEC marketed Tandy PC, you will be 
happy to know that we not only run on the Tandy 4000, 
but can sell you a Weitek co-processor that will let it 
achieve its full potential. 

The NDP line of 386 compilers run in protected mode 
under UNIX or Phar Lap extended MS-DOS (for which 


virtual memory extention is available). NDP Fortran 
and C are 100% compatible with the BSD UNIX 4.2 f77 
and PCC compilers. Both feature extensions which 
simplify VMS ports. They employ global data flow 
analysis and optimization techniques which produce 
mainframe quality code. 

MicroWay offers a complete line of auxiliary products 
that provide Fortran with plotter support and C with 
windows support, perform hand coded FFTs, interface 
graphics packages such as Halo 88, etc. The 
compilers include basic EGA and VGA graphics 
support and can call libraries that have been compiled 
with NDP Fortran or C, including the NAG mainframe 
and workstation libraries. Call (508) 746-7341 today for 
our complete catalogue, which includes information 
about economic, statistics, engineering and scientific 
software packages that have already been ported with 
Microway’s NDP Fortran. 


Micro 

World Leader in PC Numerics 

Way 

P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 

32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 
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DIRectory Magic. This super-power¬ 
ful Programs Disk lets you create, 
move, rename, protect, rearrange, 
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PC/Computing. The exciting, provocative, incredibly useful, 
brilliantly illustrated straight-talking magazine that's Guaranteed 
to help You get More from Your Computer. 


See for yourself. Send for your 
Free Issue. 

You are under no obligation to 
subscribe. But if you want to keep 
PC/Computing coming, pay just 
$14.97 for a full-year subscription 
(11 more monthly issues for a total of 12) and get 
your Programs Disk—FREE. That's Guaranteed. 

If you don't want PC/Computing return the bill marked "cancel," keep 
the FREE Issue, and owe nothing. 
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If You Can Find A Better Value 
In 386 Power—Buy It! 


VISA 


American made 

One year warranty 

30 day money-back 
guarantee 

Shipping 1-16-89 

386SX $896/0K 


Computer 
Corporation 

370 D Greenbrier Square 
Greenbrier Drive 
Charlottesville, VA 22901 

804-974-6633 


FAX: 804-974-6572 
TECH: 804-974-6622 
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... and PC Week, PC Tech 
Journal, MacUser, Govern¬ 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
and A+. 

Introducing COMPUTER LIBRARY! 

COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
full text of a year’s worth of these 10 
leading computer publications, all on a 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also includes 
abstracts of computer related articles 
from over 110 other periodicals like 
InfoWorld, Data Communications, Com¬ 
puter Reseller News, and Datamation. 


Altogether, each disc covers more than 
43,000 articles that have appeared in 
the last 12 months. 

Fast, Easy To Master! 

Locating the exact information you need 
is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you’re interested in. BlueFish 
rapidly locates all the articles 
that mention that topic 
and makes them avail¬ 
able for your instant 
retrieval. 

COMPUTER LIBRARY is 
designed to boost the pro¬ 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 


hardware and software. Once you begin 
using it, you’ll wonder how you ever got 
by without it. 

Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only S695. To subscribe 
or to get more information call 
(212) 503-4400 today. 
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We Stocks 1,000 Brand Names 



WEIL MATCH NATIONALLY ADVERTISED PRICES. 

LIST OURS LIST OURS 


386 SOFTWARE 



386/ASM/LINK 

495 

389 

386MAX 

75 

66 

386MAX PROFESSIONAL 

129 

115 

F77L-EM/16(FORTRAN) 

695 

629 

F77L-EM/32 

895 

805 

High C 386 

895 

799 

Microport Sys. V/386 (Comp.) 

899 

799 

Microsoft Windows/386 

195 

130 

NDPC-386 

595 

529 

NDP FORTRAN-386 

595 

529 

SCO 386 XENIX Sys. V (Comp.) 1495 

1195 

VM/386 

245 

199 

ASSEMBLY LANGUAGE 



386 ASM/LINK 

495 

399 

Advantage Disassembler 

295 

279 

asmLIB 

149 

125 

MS Macro Assembler 

150 

99 

Turbo Assembler/Debugger 

150 

105 

Visible Computer: 8088 

80 

72 

Visible Computer:80286 

100 

89 

BASIC LANGUAGE 



db/LIB 

139 

121 

Facelt 

99 

90 

Finally! XGRAF 

99 

90 

Flash-up 

79 

70 

GraphPak Professional 

149 

127 


NEW RELEASES 


PANEL PLUS II 

The latest offering of this reli¬ 
able, time-tested screen design 
product includes all new docu¬ 
mentation, support for virtual 
screens, scrolling line windows, 
a screen editor enhanced by 
reater use of pop-up dialog 
oxes, and many new library 
functions. Call for more 
information. 

List: $495 Ours: $395 

MICROSOFT QUICKBASIC 4.5 

Comes with QB Advisor, an on¬ 
line reference system that uses 
hypertext technology, and the 
Easy Menus option that simplifies 
the user interface helping new 
programmers to more quickly 
become productive. 

List: $99 Ours: $69 

VM/386 MULIUSER 
A true DOS multi-user system al¬ 
lowing one 386 PC to act as a 
host for up to eight PC-compat¬ 
ible terminals. A low cost 
alternative to networking. Lets 
you continue to use all the DOS 
software you already own. 

List: $895 Ours: CALL 


MS BASIC/6.0 

295 

199 

MS QuickBASIC 4.5 

99 

69 

SoftCode 

79 

69 

Turbo Basic 

100 

69 

C COMPILERS 

ADVANTAGE C+ + 

495 

479 

High C 

595 

549 

Lattice C 

450 

289 

Microsoft C 

450 

299 

QuickC 

99 

69 

w/ serial mouse 

249 

149 

Turbo C 2.0 

150 

105 

Turbo C 2.0 Professional 

250 

175 

C LIBRARIES/UTILITIES 

C ASYNCH MANAGER 

175 

137 

C TOOLS PLUS/5.0 

129 

99 

C Utility Library 

CxPERT 

199 

395 

129 

335 

Essential Communications 

185 

119 

w/Breakout 

250 

199 

Greenleaf Business Mathlib 

325 

229 

Greenleaf Comm Library 

229 

169 

Greenleaf Functions 

209 

155 

Green leaf SuperFunctions 

265 

189 

GreenleafTurboFunctions 

109 

79 

PC-lint 

139 

101 

PforCe 

395 

215 

/* resident 07 

99 

79 

w/source code 

198 

159 

TimeSlicer 

295 

279 

w/ source code 

1000 

899 

Turbo C TOOLS 

129 

99 


C GRAPHICS 


Essential Graphics 

299 

219 

Graphic 

395 

322 

GSS Graphic Dev. Toolkit 
HALO '88 

495 

409 

325 

229 

MetaWINDOW 

195 

162 

MetaWINDOW/PLUS 

275 

232 

TurboHALO 

100 

80 

C SCREENS/WINDOWS 

Facelt 

99 

90 

Greenleaf Data Windows 

295 

209 

Greenleaf MakeForm 

125 

90 

HI-SCREEN XL 

149 

129 

PANEL Plus 

495 

395 

PANEL/QC or/TC 

129 

99 

SoftCode 

79 

70 

Vitamin C 

225 

162 

VCScreen 

149 

109 

Windows for C 

195 

169 

Windows for Data 

295 

259 

w/ source code 

509 

479 

COBOL LANGUAGE 

Micro Focus COBOL/2 Toolset 

900 

733 

Personal COBOL 

149 

121 

MS COBOL Version 3.0 

900 

599 

Realia COBOL 

995 

799 

w/RealMENU 

1145 

929 

RM/COBOL 

950 

763 


DATABASE SYS/UTILIT 

CLARION 

Clear 

w/ Laser and 24 pin option 
Clipper 
dBASEIV 
dBFAST 
Flipper 
FoxBASE + 

Genifer 

Integrated Dev. Library 
Magic PC 
Quicksilver 
R&R 

w/Clipper/FoxBASE module 
SilverComm Library 
Tom Rettig's Help 
Tom Rettig's Library 

DEBUGGERS 

386 DEBUG 
Advanced Trace-86 
Periscope I/512K 
Periscope III 10 MHz 

DISK/DOS UTILITIES 

FASTBACK Plus 
MACE Utilities 
MKS Toolkit 
Norton Commander 
Norton Utilities 
PC/Tools Deluxe 
Vfeature Deluxe 
X-Tree Pro 

FORTRAN LANGUAGE 

Grafmatic or Plotmatic 
Lahey Personal FORTRAN 77 
MS FORTRAN 
RM/FORTRAN 
SPINDRIFT Library 
TEKMAR Graphics Library 


LIST OURS 

:s 


695 

629 

10C 

1 85 

150 

129 

695 

439 

695 

CALL 

100 

75 

195 

175 

395 

249 

395 

259 

149 

125 

195 

169 

599 

369 

150 

125 

199 

179 

150 

139 

120 

105 

100 

75 

195 

145 

175 

121 

795 

636 

1395 

1115 

189 

142 

99 

90 

199 

169 

89 

56 

100 

61 

80 

70 

120 

111 

129 

111 

135 

119 

95 

89 

450 

299 

595 

479 

149 

135 

195 

169 


PASCAL COMPILERS 

Microsoft Pascal 300 189 

Turbo Pascal 5.0 150 105 

Turbo Pascal 5.0 Professional 250 175 


PASCAL LIB/UTILITIES 

DATABOSS 
T-Debug PLUS 4.0 
w/ source code 
Topaz 

Turbo ASYNCH PLUS 

Turbo Geometry Library 

TurboMAGIC 

Turbo-Plus5.0 

Turbo POWER SCREEN 

Turbo POWER TOOLS PLUS 

Turbo Professional 

EDITORS 

BRIEF 
EDIX 
KEDIT 
MKS VI 
Multi-Edit 
Norton Editor 
PC/EDT + 

SPF/PC 

VEDIT PLUS 3.0 

FILE MANAGEMENT 

Btrieve 

Xtrieve 

Report Option 
Btrieve/N 
CBTREE 
c-tree 
d-tree 
r-tree 

c-tree/r-tree bundle 
CQL 

dB.RETRIEVE 

dB.FILE 

XQL 


399 

359 

45 

40 

90 

79 

50 

45 

129 

99 

150 

135 

199 

179 

100 

80 

129 

99 

129 

99 

125 

99 

195 

CALL 

195 

169 

150 

120 

149 

127 

99 

90 

75 

70 

295 

269 

245 

185 

185 

115 

245 

185 

245 

189 

149 

109 

595 

455 

159 

141 

395 

318 

495 

395 

295 

241 

650 

523 

395 

332 

395 

322 

395 

322 

795 

599 


OBJECT-ORIENTED 

PROGRAMMING 

ACTOR 

ADVANTAGE C+ + 
C-talk 
Smalltalk/V 
Communications 
EGA/VGA Color Ext. 
Goodies #1,#2or#3 
Smalltalk/V 286 


LIST OURS 


495 423 

495 479 

150 137 

100 85 

50 45 

50 45 

50 45 

200 169 


OPERATING SYSTEMS 

Concurrent DOS 386 
Microport: 

System V/AT (complete) 

AT Runtime System 
PC-MOS 386 
1 User 
5 Users 
SCO: 

XENIX System V (comp) 
Operating System 
Wendin-DOS 

Wendin-DOS Appli. Dev. Kit 


TRANSLATORS 

Bas.C (Economy) 
Bas_C (Commercial) 
Bas.Pas (Economy) 
Bas.Pas (Commercial) 
BASTOC 

dBx TRANSLATOR 


395 349 

649 549 

249 209 

195 179 

595 539 

1295 999 

595 479 

139 109 

99 80 


199 179 

375 * 323 
149 129 

280 242 

495 399 

550 469 


OTHER PRODUCTS 

APL’PLUS PC 695 

Dan Bricklin's Demo Program 75 
Dan Bricklin's Demo Program II 195 
FLOWCHARTING II 229 

muLISP-87 Interpreter 300 

Norton On-Line Prog. Guide 100 
Opt-Tech Sort 149 

Pfinish 395 

Plink86plus 495 

PVCS (Corporate) 395 

PVCS (Personal) 149 

Source Print 97 

Tree Diagrammer 77 


529 

60 

179 

207 

219 

75 

105 

215 

279 

322 

131 

80 

70 


January Specials 


ESSENTIAL 

SOFTWARE 

LIST 

THIS 

MONTH 

C Utility Library 

199 

129 

Essential B-Tree 

99 

79 

w/source 

198 

159 

Essential Communications 

185 

119 

Essential Graphics 

299 

219 

w/source code 

598 

499 

/’’resident C*/ 

99 

79 

w/ source code 

198 

159 

Screen Star 

99 

79 

w/ source code 

198 

159 


PROGRAMMER’S POLICIES 

Phone Orders 

Hours 9 AM-7 PM EST. We accept 
MasterCard, Visa, American Express. 
Include $3.95 per item for shipping 
and handling. All shipments by UPS 
ground. Rusn service available. 

Mail Orders 

POs by mail or fax are welcome. 
Please include phone number. 

International Service 

Call or fax for information. 

Dealers and Corporate Accounts 

Call for information. 


In NY: 914-322-4548 

Customer Service: 914-332-0869 

International Orders: 914-332-4548 

Telex: 510-601-7602 

Fax: 914-332-4021 

Call or Write for 

Latest Free Catalog! 


Unbeatable Prices 

We'll match nationally advertised 
prices. 

Return Policy 

30-day no-hassle return policy. Some 
manufacturer's products cannot be 
returned once disk seals are broken. 
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□PRODUCT CATEGORIES□ 


1 HARDWARE 

141-143 | 

ACCESSORY CARDS. 

.141 

COMMUNICATIONS. 

...141-142 

PERIPHERALS. 

...142-143 

SOFTWARE 

143-149 I 

COMMUNICATIONS. 

.143 

ENGINEERING. 

.144 

GRAPHICS. 

.144 

LANGUAGES . 

.144 

NETWORKING. 

.144 

OPERATING SYSTEMS. 

.144 

PROGRAMMERS TOOLS . .. 

. ..144-147 

PUBLIC DOMAIN. 

.147 

SECURITY DEVICES. 

.. .147-148 

SOFTWARE PACKAGING .. . 

.148 

TERMINAL EMULATION ... 

.148 

UTILITIES. 

...148-149 

MISCELLANEOUS 

149-1501 

BAR CODING. 

.149 

BUSINESS OPPORTUNITIES 

.149 

COMPUTER TRAINING.... 

.150 

DATA CONVERSION. 

.150 

PUBLICATIONS. 

.150 

RETAIL ACCESSORIES .... 

.150 

SUPPLIES . 

.150 


140 


ADVERTISING RATES 
AND INFORMATION 


PC Tech Journal Marketplace is a special economical 
section for product and service listings. 

Listings are grouped by category and sold by column 
inches. Second color option available. 

Standard Directory Listings are also available for a 
minimum of 3 issues at $240.00 per issue ($720 total). 

For additional information call 212-503-5115 or 
800-825-4ADS. 


ACCOUNT MANAGERS 


Michael J. King, Account Representative 
(212) 503-5116 

WA. HI, AZ, MT, NV, ID, ALL CA, NM, UT, CO, 
OR, WY, Canada 

Lee Uniacke, Account Representative 
(212) 503-5141 

AK, AL, AR, DC, DE, FC, FL, GA, IA. IL, IN, KS, 
KY, LA, MD, Ml, MN, MO. MS, NB, NC, ND, NJ, 
OH, OK, PA, SC, SD, TN, TX, VA, WI, WV, CT, 
MA, ME, NH, NY, RI, VT, British Columbia 
(All Overseas Calls) 


CLASSIFIED ADVERTISING 
STAFF 


One Park Avenue, New York, NY 10016 
(212) 503-5115 

Group Sales Director 
Kathryn J. Cumberlander 
Group Sales Manager 
Daniel L. Rosensweig. 

Sales Manager 
Phyllis Kenny 
Advertising Coordinator 
Elizabeth Lopez 
Advertising Support Manager 
Monica Dixon 
Production Director 
Anne R. Brockinton 
Production Coordinator 
Ann Sheridan 
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TECH! MARKETPLACE 

THE COMPREHENSIVE BUYER’S GUIDE FOR SYSTEMS DEVELOPERS AND INTEGRATORS 


HARDWARE/ACCESSORY CARDS 


PEACOCK 1 M VGA -16 BIT TRANSFORMER FOR PC & XT 



Allstar’s new Peacock™ 

VGA PLUS gives you 
SIXTEEN BIT all mode 
performance. Offers IBM 
register-to-register 
compatibility with BOTH Made in USA 

TTL and Analog connectors. PS-2 Feature Connector with 
512 K High Speed RAM and Five crystal controlled 
frequencies. Device drivers are provided for GEM, Autocad V- 
9, Lotus 1 2 3, Ventura, Windows 386 and others. 

PEACOCK™ VGA Plus Does It All — 

• VGA +; VGA; EGA; CGA; MDA; MCGA; & Hercules 

• 16 BIT Performance (Also XT Compatible) 

• 300 x 200/256; 640 x 480/256; 800 x 600/16; 

800 x 600/256; 1024 x 768/16 Colors 

• Both Analog and TTL Monitors Supported 

• 512k High Speed RAM 

• 80 COL x 66 ROWS Plus 132 COL x 44 ROWS 

• Interlaced and non-interlaced Supported 

List: $595 

Allstar Microsystems Corp. 

13885 Alton Parkway, Irvine, CA 92718 • (714) 951-1884 


Put the “Real Thing” in your 
older IBM PC or XT! 

The Transformer™ 286-12 
MHZ is a direct form, fit, and 
function, replacement board. 

Offered in two versions: 5 slots 
for PC’s, 8 slots for XT’s, plug 
compatible with all present PC/ Made in USA 

XT cards, operating devices, converts your old IBM PC or 



XT into a true 12 MHZ 16 BIT 
AT BUS system. 

Suggested Retail $495 


power supply, controllers, 
drives, including keyboards. 

• Memory partitions: 512K 
640K • 1 MB 

• OS/2, UNIX, Novell, and Token Ring Compatible 

• Norton SI: 1 WAIT-13.3 A 

• AWARD Bios with ROM setup 

• ZYMOS/INTEL chip set 

• 6/12 MHZ, HW/SW selectable 

• 30 Day Money-Back Guarantee, 

1 yr. Warranty 

• $50.00 Trade-in On Old Board 

• FAX (714) 951-2897 


ALLBTAK 


CIRCLE 265 ON READER 

(800) 525-2860 service card 


DYNA 386 30mhz cache mother 

BOARD WITH 64K INTELLIGENT 
HIGH SPEED CACHE. THE FASTEST 
386 BOARD ON THE MARKET. 


BENEFITS 

SI RATING (ver 4.0) 36.3 
(SPEED TEST) 4yMHA 

HIDE COLUMBIA: 23 SECONDS 

DOS AND MS OS/2 COMPATIBLE 

GREAT FOR ENGINEERING WORK 
STATIONS 

UPGRADE YOUR AT™ 

DEAL WITH A COMPANY 

THAT HAS 7 YEARS IN PC BOARDS 


WIDE RANGE OF BOARDS, SYSTEMS 
AND PERIPHERALS 

KNOWLEDG ABLE STAFF 

EXCELLENT SERVICE 


FEATURES: 

INTEL 80386-25 CPU 

64K CUSTOM MEMORY 
CACHE CONTROLLER 

10MHZ BUS SPEED 

UP TO 24MB OF 32 BIT 
MEMORY 

FIVE 16 BIT SLOTS THREE 
8 BIT SLOTS 

WEITEK 3167 SUPPORT 
80387 SUPPORT 


FOR MORE INFORMATION ON DYNA'S FULL 
LINE OF MOTHER BOARDS, SYSTEMS, FAX 
MACHINES, PostScript® SOFTWARE OR 
PERIPHERALS CALL 408-943-0100 
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IEEE 488 
Solutions 


• Hardware and software for PC. AT. 386, PS/2. 
Macintosh. HP. SUN & DEC 

• IEEE device drivers for DOS and UNIXx 

• IEEE control for Lotus 1-2-3 & Symphony 

• PC menu-driven analysis software 

■ IEEE extenders, expanders & buffers 
> IEEE converters to RS-232, RS-422, SCSI, 
modem. Centronics, analog I/O & digital I/O 


Call or send for your 
FREE Technical Guide 

Demo disks and application notes available 


iQtec 


(216) 439-4091 

Telex 6502820864 • Fax (216) 439-4093 
IOtech, Inc. • 25971 Cannon Road 
Cleveland. Ohio 44146 

CIRCLE 267 ON READER SERVICE CARD 


DISTRIBUTORS & 
DEALERS WANTED 

• For high performance 
SCSI host adapter 

• For Superfast ESDI to 
AT Bus 16 Bit controller 
with 15MB/s transfer rate 

Contact ITD Corp. 

Phone: 415-856-6686 
FAX: 415-856-0819 

CIRCLE 268 ON READER SERVICE CARD 


PARALLEL PORT 

FOR PS/2 



MODELS 50, 60, 80 

• LPT1, LPT2. LPT3 

• Optional Serial Port 

• OEM Pricing Available 

1 - 800 - 553-1170 


| QUA TECH 


478 E Exchange St . Akron. OH 44304 
TEL (216)434-3154 FAX (216)434 1409 
TLX 5101012726 

CIRCLE 269 ON READER SERVICE CARD 


METRO COMPUTER 
CORPORATION 


EVEREX 386/25, 4 MB. 44 MHD w/VGA $7695 
UBM 386/20,1 MB. 44 MHD w/EGA MON $3595 

IBM/COMPAQ/AST/ALR.Call for pricing 

KURTA IS/0NE, 12x12 w/single pen.$475 

CALC0MP 23120, 12x12 w/4 button.$395 

SUMMASKETCH, 12x18.$725 

OTHER DIGITIZERS MODELS .. Call for pricing 

IOLP3700, A-E SIZE, 1 PEN.$3450 

CALC0MP, 1043GT, 8 PEN.$6735 

PHOTON 800 . $705 PHOTON 1000 + $995 
NUMB ER NINE PEPPER PRO - 1280 . . $2395 
Call for what is not listed 
1345 S. Anaheim Blvd. 
Anaheim, CA 92805 
TEL: 714-778-6495 
FAX: 714-778-6877 


CIRCLE 270 ON READER SERVICE CARD 


COMMUNICATIONS 


__ AIS 


INC 


421 E. Palatine Rd. 
Palatine, IL 60067 


312 - 359-2626 

Lanlink ™ 5.0 starter kit $349 
Lanlink ™ 5.0 satellite $79 
Lanlink™ 5X Server 195 

Lanlink™ 5X satellite $85 
AT Gizmo™ $259 

PC-Emulink™ $135 

PC-MOS™ single user $135 
PC-MOS™ five user $425 
PC-MOS™ 25 user $650 

at 1 ssww b °^r 

8S 8 port 16 bit I/O 


525 

- _.378 

81 8 port Intell I/O w/256k $836 
Call tor PS-2 I/O boards 

CIRCLE 271 ON READER SERVICE CARD 


_: l/C 

41 4 port Intell I/O w/256k i 
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TE€H! MARKETPLACE 

THE COMPREHENSIVE BUYER’S GUIDE FOR SYSTEMS DEVELOPERS AND INTEGRATORS 


COMMUNICATIONS 


Turn your IBM PC into 
a 3270 Coax Protocol 
Analyzer and Controller. 






Passive Monitor 

1 Transmits Recorded 
Or Created Files 




1 Certification Library 

• 3299 MPX, DFT, SNA, 
Response Time Analyzer 


Azure 

CoaxScope 

Priced From 

$2,995.00 

14 Day FREE Trial 
Evaluation 

(508) 520-3800 


Azlre 


TECHNOLOGIES 

38 Pond Street, Franklin, Massachusetts 02038 
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INT6RFACC CARDS 
for PC/AT end PS/2 


E 


COMMUNICATION 
DATA ACQUISITION 
& CONTROL 

FOR A FREE CATALOG CALL 

1 - 800 - 553-1170 


E 


QUA TECH 

INCORPORATED 



478 E. Exchange St.. Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
TLX:5101012726 
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Companion allows you to 
add an extra keyboard and 
monitor up to 250' from your 
PC system unit. 

^ Now available for 
* VGA and PS/2. * 

DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 

CYBEX CORPORATION 

2800 H BoD Wallace Ave 
Hunts vite. AL 35805 
(205) 534-0011 

CIRCLE 274 ON READER SERVICE CARD 


FREE 6' RS232 PC CABLE! 

Recieve a high quality RS232 cable for your 
IBM PC. There is no charge or obligation. 
FREE! FREE! FREE! Just send your name, com¬ 
pany name, address, and phone number to: 

_Softronics, Inc 

_ 7899 Lexington Dr, Ste 210 

.... Colorado Springs, CO 80920 
.... Attn: Cables 

Limit: 1 per company, while supplies last. 


FAXBOARD $455 

• 9600 BPS 

MODEM 
INCLUDED 
i NO 
SEPEFtATE 
UNE NEEDED 

• PAPERLE! 

SECURITY 

BEYOND FAX $1177 

SEND VOICE.DATA & COLOR GRAPHIC 

SMART 8,16 PORT RS232 CARD 
FOR NETWORKING $700,$888. 

& PS/2 MODEL 80 VERSION. 
THESE ARE FEW OF OUR PRODUCTS 
ASK FOR LATEST CATALOGUE 
MAXTRON ( 818 ) 350-5707 

1825A Durfee Ave., S. El Monte. CA91733 



FREE 

LOCAL AREA NETWORK 

information and literature. 

WARNING: Don’t buy Novell or 
other network until 031 


___^..3-minute 

recording that explains Qptions 
and how to fave literally 
thousands of dollars. At end ot 
tape, leave address on machine 
arid receive comprehensive 
literature package with pur 
recommendations and advice 
about installing networks. 

(415) 837-2385 
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PERIPHERALS 


CIRCLE 275 ON READER SERVICE CARD 


9-TRACK MAG. 
TAPE SUBSYSTEM 
FOR THE 
IBM PC/XT/AT 
AND... 



For information interchange, 
backup and archival storage, 
AK Systems offers a 9-track, 
IBM format-compatible Vz 
magnetic tape subsystem for 
the IBM PC, featuring: 

■ IBM format 1600/3200and 800 cpi. 

■ Software for PC-DOS, MS-DOS, 
XENIX. 

■ Also for AT&T, DEC, VAX, VME, 
S-100, RS-232, IEEE 488. 


AKSystems 

20741 Marilla St. 

Chatsworth, CA 91311 
(818) 709-8100 
TWX: 910-493-2071 
Write, phone or TWX for information. 
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PERIPHERALS 


9-Track Tape 
Subsystem 



MINISTREAMER™ 

Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini¬ 
computer using IBM compatible 
1600 or 6250 BPI 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
megabytes per minute on PCs 
ana compatibles. Subsystems 
include 7" or IOV 2 " streaming 
tape drive, tape coupler card, 
cables and software. 

nURLSTBR] 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 
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FastTRAP 7 


The pointing device of the future is here! 



• Two and three axis pointing capability 

• High resolution trackball for X and Y axis input 

• High resolution fingerwheel for Z axis input 

• Use with IBM® PC's, XT’s. AT's and compatibles 

• Three input buttons 

• Full hardware emulation of Microsoft® Mouse 

• Standard RS-232 serial interface 

• Includes graphics drivers and menu generator 

• Easy installation 

• 1 year warranty 

• Made in the U.S.A. 

ONLY LTS/C Corp. 

SI 49 00 319 South Limestone Street 

vka JnH Lexington, Kentucky 40508 

MasterCard (606)233-4156 

(800) 872-7279 


3-D TRACKBALL FOR IBM 

CIRCLE 279 ON READER SERVICE CARD 


CREATE A DISKLESS PC! 

PC-ROMDRIVE allows users to create a “Diskless 
PC" capable ot booting a ROM-resident copy of 
MS-DOS and/or user application programs. PC- 
ROMDRIVE consists of a PC-compatible ROM/ 
PROM expansion board and the PC-ROMDRIVE 
software. PC-ROMDRIVE is priced at $195 for 
single units. Quantity discounts and OEM ar¬ 
rangements available. MC/VISA 
ALDIA SYSTEMS, Inc. 

P.0. Box 37634 
Phoenix, Az. 85069 
(602) 866-1786 


PP 
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PERIPHERALS 


SPEECH PRODUCTS 

For PCs and compatibles 


SYNTHESIZER—only $79.95 


' 

I 




The next versatile and best sounding speech pro¬ 
duct available for under $4000! The amazing 
Speech Thing provides text-to-speech as well as 
PCM and ADPCM speech and music reproduc¬ 
tion. Comes with “Thing" D/A converter that 
attaches to the parallel printer port outside the 
computer—ideal for laptops. Will not interfere 
with normal printer operation. Also comes with 
audio amplifier/speaker and power adapter. 

Software includes two advanced text-to-speech 
programs, digitized speech and music files, full screen waveform editor, sampling music key¬ 
board, special effects mixing board, and drivers so you can add speech and sound effects to pro¬ 
grams written in BASIC, C, PASCAL, and others. Includes 54 page manual. SPEECH 
THING—$79.95. 

DIGITIZER—only $89.95 

The Voice Master PC Digitizer is a full 8-bit PCM 
sampler board. Fits in any available slot. Up to 
15,000 samples per second. Input pre-amp has 
automatic gain control and 4.5 Khz low pass filter. 

Includes a quality headset microphone. Software in¬ 
cluded for recording and editing sound files for 
playback through Speech Thing. Also includes a 
real-time spectrum display and oscilloscope display 
as well as assembly language source listings for 
writing your own drivers. BONUS: Voice recognition 
program included which is callable via an interrupt 

vector. Demonstration program written in GWBASIC. VOICE MASTER PC DIGITIZER—$89.95. 

VOICE RECOGNITION— 
only $49.95 

A price/performance break-through! Equal in performance to 
other systems costing hundreds more $$$. The amazing Voice 
Master Key program adds voice recognition to just about any pro¬ 
gram or application. You can voice command up to 256 keyboard 
macros. Fully TSR and occupies less than 64K. Instant response 
time and high recognition accuracy. Easy and fun to use—no compilers or editors required. Works 
with CAD, desktop publishing, word processor, spread sheet, even other TSR programs. A 
genuine productivity enhancer. Voice Master Key can also be called from within a program for ad¬ 
ding voice recognition to custom applications. Voice Master Key requires the Voice Master PC Digi¬ 
tizer for operation. (Please note: Voice Master Key will not replace the keyboard or mouse except 
under certain circumstances. Not to be confused with the still unavailable “voice typewriter.") 
VOICE MASTER KEY-S49.95. 

BONUS OFFER! Buy Voice Master Key with PC Digitizer for only $1 29.95-you save $10! 

BETTER BONUS OFFER! Buy all three: Speech Thing, PC Digitizer, and Voice Master Key for only 
$189.95-yousave$20! 

ALL OF THESE PRODUCTS ARE OF PROFESSIONAL QUALITY. 
ORDER HOTLINE: (503) 342-1271 
Monday-Friday, 8 AM to 5 PM Pacific Time 

Add $5 for shipping and handling on all orders. Add an additional $3 for 2nd day delivery. All goods 
shipped UPS. Master Card and VISA, money order, cashiers check or personal checks accepted 
(allow a 3 week shipping delay when paying by personal check). Foreign inquiries contact Covox 
for C&F price quotes. Specify computer type when ordering. 30 DAY MONEY BACK GUARANTEE IF 
NOT COMPLETELY SATISFIED. ONE YEAR WARRANTY ON HARDWARE. 

Call or write for FREE product catalog. 


COVOX INC 

675-D Conger Street, Eugene, OR 97402 

Telex 70601 7 (AV ALARM UD) 

TEL: 503-342-1271 FAX: 503-342-1283 
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Daughter boards for: 

• STEPPER 4 axes 
with software SI 20. 

• DC SERVO CNC, con¬ 
touring, expandable. 

• FAST A/D 650KHZ, 
Scope/FFT $220. 

• 12 Bit A/D • Relays. 

• RS-232 control option. 

For orders, FREE literature & technical consultation 
call (415) 755-1978. 


FREE SOFTWARE 
$250 Value. Join Club. 
Call BBS (415) 755-1524 

use modem 24 hours 


(omputer ^ ontmuum 
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“NOBODY” 

We asked our customers 
to tell us who had 
LOWER PRICES 
than we do. 

They told us! 

We lead the industry both in 
price and quality in Vfe" 9-track 
tape drive subsystems to transfer 
information between mainframes 
and PC/XT/AT, PS2. 

• EBCDIC-ASCII Conversion 

• Tape backup/volume data stg. 

• Speeds up to 7 Meg/min. 

• Select & reject specific fields 

• 800/1600/6250 BPI 

• Drives from Anritsu, Cipher, 
Qualstar and M4 Data 

Dealer & Volume Discounts 


i 


FLAGSTAFF 

ENGINEERING 


1120 Kaibab Lane • Flagstaff, AZ 86001 
(602) 779-3341 • Telex 705609 
FAX (602) 779-5998 

CIRCLE 282 ON READER SERVICE CARD 


SOFTWARE/ 

COMMUNICATIONS 


SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesizer 
for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech chip, 
amplifier and speaker. Software includes Text-to- 
Speech, Phonetic Editor, Talking Clock & demos. 
Can be programmed with BASIC and other lan¬ 
guages. Prices start below $200. 

SvnPhonix 

Electronic Speech Articulator 

Artie Technologies 
55 Park St., Suite 2 
Troy, Ml 48083 
(313) 588-7370 


Communications 

Analyzer 



- Monitors and stores to disk RS232 
async data in real time 

- Dual line DCE over DTE format 

- Perform action on any data pattern 

- Interactive mode 

- Fully configurable, includes cables 

- For IBM/PCAT/AT or compatibles 


[ Palladian $395.00 

Technologies demo $10 
1 Incorporated 


1-800-537-5046 (301)576-0575 
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Bi-Directional File X-Fer 

Multi-Corn telecommunications offers: 
‘Simultaneous Downloading/Uploading 
‘Send/Receive Messages During File X-fers 
*100% Line Use During Multi-File Transfers 
‘Uses Full Duplex ADLC Protocol 
‘More Efficient Than Xmodem, Kermit etc. 
‘Saves Time and Cuts Connect Costs 
Information and Demo Disk $5.00 + $3s/h 
Program Package 3 Vi & 514 $49.95 + $4s/h 
Multiplex Systems 
P.0. Box 16174 
Pittsburgh, PA 15242 
(412) 276-3374 24 Hrs. 


Tech Marketplace Home of the Power Buyer 
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ENGINEERING 


NETWORKING 


DATA ENGINEERING GLOSSARY 

Researchers, Educators, Engineers, Program¬ 
mers, Managers, etc. Whether you are into 
Computers, Robotics, CIM, CAD/CAM: Now 
there is a glossary that can help. DATA ENGI¬ 
NEERING GLOSSARY over 5,000 entries and 
definitions. 3 disk package for just $29.95 plus 
$4 S/H. 514 or 3V£ disks. Visa/MC accepted. 
AAA DATA Engineering 
P.0. Box 202 

Sugar Grove, IL 60554-0202 
(312) 897-6600 or FAX (312) 897-0024 


GRAPHICS 


35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 
VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716) 424-5300 


KEY 

ELIM 

CARD 

[INATOR 

KEYCARD ELIMINATOR 

4.61. 86. 2.0*. 2.1, & 2.11 
FREE A SLOT! $99 

D C B ELIMINATOR 

2.0s. 2.1. & 2.11 

TRUE SFT! $99 

ELS UTILITIES 

KYBD & PrtSc FIX 
WP 5.0 FIX $59 

NETCRACK 

LOSE PASSWORD? 

ALL VERSIONS $99 

GETDISK 

GET BIOS DRIVES 
286 & 386 $59 

BIOS TOOLS 

PATCH DRIVE TABLES 

INCL GETDISK $99 

(713) 78 

NETWORK BUSINES 

1300 WOODHOILOW DR 
HOUSTON, TEXAS 77057 

DNOVELL Aim 

11-9268 

NBS 

IS SYSTEMS 

M, SUITE 5601 

HORIZED RESELLER 


OPERATING 

SYSTEMS 
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FORTRAN Graphics Libraries 

Now! 3 scientific graphics packages to support 
MS FORTRAN/Pascal, R-M or Lahey FOR¬ 
TRAN. GRAFMATIC (screen), PLOTMATIC 
(HPGL, H-l plotter) & PRINTMATIC (Laser & 
dot-matrix printer). All fully documented. Com¬ 
plete graphics primitives, 2-D plots, 3-D plots 
and solid models. $135 each, 2 for $240, all 3 
only $340. Call or write for info. 
Microcompatibles, Inc. 

301 Prelude Drive Dept. J 
Silver Spring, MD 20901 
(301) 593-0683 


NETWORK CONTROL LIBRARIES 

NETWORK INTERFACE allows file sharing 
and redirection through DOS functions. $99. 
NETBIOS ROUTINES allows access to low-level 
network functions. Name, session & datagram 
routines. Wait and no-wait options. $199. 
NETWORK MASTER provides access to 
Netware internal functions. $299. Complete 
network control from your compiled programs! 

.Starlight Software. 

.P.O. Box 1090 . 

.Wheeling, IL 60090 . 

.(312) 394-0622. 


This real time 
MULTITASKING KERNEL 
simplifies real life 
product development 


No royalties 

Full source code included 

* C interface 
Preemptive scheduler 
Intertask messages 
Terminal Handler 

* Dynamic memory 
allocation 

* Event Manager 

* Semaphore Manager 

* Resource Manager 

* Buffer Manager 


Manual only $75 US (Shipping/handling extra) 

AMX 68000 $1600 US Also available lor 8080. Z80 

* Options — ask for pricn list. 8086/186/286 

AMX 68000 operates on any 68000/10/20 ayttem 


$ KADAK Products Ltd. 


206 - 1847 W. Broadway 
Vancouver, B.C. Canada V6J 1Y5 
Telex: 04-55670 
Fax: (604) 734-8114 
Telephone: (604) 734-2796 
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LANGUAGES 


THE SPINDRIFT LIBRARY 


At last!! Now there’s a way for the FORTRAN pro¬ 
grammer to do the things they have always wanted 
to do: Execute other programs via CALL EXEC; direct 
control of the cursor with edit keys; WINDOWS on the 
screen for POP UP HELPs; (*) and (?) wildcard file 
searches; save/restore screen images; COLOR screens. 


These are just a few of the features of the SPIN¬ 
DRIFT Library. Over 150 subroutines and functions 
in all, the SPINDRIFT Library includes DOS Interface 
(COPY, ERASE, MKDIR, FINDFILE, SYSTEM, etc), 
Variable Length Strings, Security Routines, Date/Time 
Routines, 10 SORT Routines, and much more! 


Price: $149 plus shipping/handling 

* -DISK: $. . ’ ’ 


Write for a DEMO DISK: $5.00 credited toward purchase. 

Specify your FORTRAN Compiler 

Spindrift Laboratories, Ltd. 

116 South Harvard Avenue 
Arlington Heights, Illinois 60005 

(312) 255-6909 


MULTI PROCESSING STARTUP 

Software Toolbox enabling ’master" to submit a 
process to any available or dedicate network 
station "slave” for remote execution. Remote 
execution can be synchronized and controlled 
by master using named pipe duplex communi¬ 
cation protocol. Object price: $99, source price 
$425. 

Shany Computers LTD 
Rechter Bldg, 4 Smilansky St. 

Natanya, ISRAEL 42432 

Tel: (972) (53) 333931 FAX: (972) (53) 342418 


Tech 

Marketplace... 

The comprehensive 
guide to products 
and services for 
the MS DOS market. 


PROGRAMMERS TOOLS 


PROTEUS: PROTOTYPE/DEMO SYSTEM 
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NEW VERSION! $149.00 
Proteus 4.0 now supports data entry fields, branch on match and 
range, video effects, custom sound and much more. Export Proteus 
screens and forms to popular interface management systems. Still with the best text 
j drawing package on the market and a friendly Borland-style interface. Find out why 
designers agree Proteus is the system that's "Better than Bricklin." 


Tech Marketplace... 

Second Color Option 
Available 



Phone orders: (800) 634-9986 

No royalties 

30-day Money Back Guarantee 

MC/VISA/C0D/P0 accepted. Helios Software • P.0. Box 22869 • Seattle. WA 98122 
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PROGRAMMERS 
TOOLS 


ROM Microsoft-C 
$495 


One integrated package for ROM 
development with Microsoft-C® 
The package has full Source 
level remote debugger (locals, 
register variables), 8086 locator 
that produces Intel hex, Absolute 
OMF (with locals and Basic 
types), Startup code and a 
ROMable library (printf). 


Call us for complete information. 


Datalight 


17505 - 68th Ave. N.E #304 
Bothell, WA 98011 USA 
(206) 486-8086 
1 (800) 221-6630 


One-stop ROM Shop 


When your application calls for ROM support, 
contact the professionals at ALDIA SYSTEMS. 
We’ve been supporting firmware developers for 
over two years with excellent software develop¬ 
ment tools and technical support. Don’t settle 
for imitations, call the company who brought you 
PC-LOCATE, the original PC locator. 


PC-LOCATE: Produce ROM-able code from 
your ".EXE" files. PC-LOCATE assigns physical 
addresses to the re-locatable image based on 
user inputs. PC-LOCATE support the entire Intel 
processor family including : 8086, 8088, 80186, 
80188 and 80286. 


PC-PROMPAK: A PROM/ROM expansion 
board for IBM and IBM-compatible computers. 
PC-PROMPAK provides up to 384Kbytes of 
non-volatile expansion memory and supports 
most 28-pin JEDEC devices including EPROMS, 
EEPROMS and Static RAMs. 


PC-ROMDRIVE: Create a “Diskless PC" that 
can include MS-DOS and your application pro¬ 
gram. "Autoexec.bat" files are supported for 
automatic program execution. 


= ALDIA SYSTEMS, Inc. = 
P.O.Box 37634 Phoenix. Az. 85069 
(602) 866-1786 

CIRCLE 289 ON READER SERVICE CARD 


Tech Marketplace, 

the home 
of the 

power buyer. 
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PROGRAMMERS TOOLS 


BINARY 

techniques, inc. 


i r>\/ 35 Medford Street 

VKY Somerville, MA 02143 

ies, inc. 617-628-7200 
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Tech Marketplace... the comprehensive guide to 
products and services for the MS DOS market. 


C & MASM — DOS & OS/2 


VersiMAKE™ 

A full-featured MAKE utility that derives 
your system’s dependencies through 
analysis of your C & MASM source files. No 
more MAKE dependency files to maintain! 

A VersiMAKE™ $125 

VersiCREF™ $75 

Both $150 


VersiCREF™ 

A unique utility that creates a sorted Master 
Cross-Reference of your entire system. 
Handles 100+ C and MASM source files. 
Full X-Ref or just PUBLIC symbols. 


800-334-4096 

(In NJ, 609-871-0202) 
MC/VISA/AMEX 


Free 

Demo 

Disk 


^ SUMMIT INFORMATION SYSTEMS, INC. 

73 East Lane, Willingboro, NJ 08046 circle 291 on reader service card 


r— TUB ' Is FASTEST! 

0:41 

| \- 0:19 , 0:09 

SRMS :u 3 2 PVCS' U TUB"'3.0 TUB"4.10 

Times are to update a 45K library on a PC/XT. PVCS and TUB 3 0 are 
from Sept 87 PC Tech Journal. SRMS and TUB 4.10 are later versions 

TUB™ is BEST! 

“Do not befooled by the fact that this is the 
least expensive of the five packages reviewed 
here - TUB has features and power to spare " 
John Rex, Computer Language 
“TUB is a great system " J. Vallino, PC Tech J 

• Full-Featured Version Control for Software 
Professionals. Check-in/out locking. Branching. 
Keywords. Wildcard and list-of-file support. Can 
merge parallel changes and undo intermediate 
revisions. Network and WORM support. Main¬ 
frame compatible deltas for Pansophic, ADR, 
IBM, Sperry. Integrated Landon Dyer PD MAKE. 

MS-DOS 2.x, 3.x, 4.x Just $99.95+$ 5 s/h vea/MC 
5 station LAN license $299.95 + $5 s/h, call for other sizes 

BURTON SYSTEMS SOFTWARE 

PO Box 4156, Cary, NC 27519 (919) 856-0475 
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BIOSJicODE 

The XT BiosKit is a 270 page book with a diskette 
containing source code in C, plus utility programs 
to help you create a Bios. Now you can have a 
Bios with documentation for your own applica¬ 
tions modify boot-up, eliminate the keyboard, 
install security features, etc. Only $99 complete. 
The AT BiosKit is only $199. or get both Bioskits 
for $279 

- XT-AT HANDBOOK- 

The XT-AT Handbook is full of hardware and 
software information in a shirt pocket size book. 
Over 70 pages covering 38 subjects, including 
connectors, 1/0 maps, controller programming, 
DOS and DEBUG commands, board dimensions, 
character codes, hard disk drive types, and 
much more. Only $9.95 each qty 1-4, five or 
more, $5 each. nHK 

Annabooks S 

12145 Alta Carmel Ct. 250, Suite 262 
San Diego, California 92128 

( 619 ) 271-9526 
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The Real-Time Multitasking 
Development Environment 


JANUARY 1989 


TE€Hi MARKETPLACE 

THE COMPREHENSIVE BUYER'S GUIDE FOR SYSTEMS DEVELOPERS AND INTEGRATORS 


Attn: Systems Developers ... 


Over 50 Terminal Emulations to choose! 

Including: DEC, Data General, ADDS, Datapoint, 
Hazeltine, Hewlett-Packard, Honeywell, IBM, Lear-Siegler, 
Perkin-Elmer, Prime, Televideo, TI, Wyse, and More. 
Custom emulations available. 


ECONOMICAL VOLUME & BUNDLING PRICING AVAILABLE! 

1-800-225-8590 


SQFTROMtCS 719/593-9540 FAX: 719/548-1878 TELEX: 450236 
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Speed Your Real-Time Applications 
Increase Your Productivity 
Free Your Creativity 

Zip enhances the efficiency and speed of the PC and its 
I/O devices. It provides the tools for implementing a 
message-passing multitasking environment under 
MS-DOS, and an essential vehicle for program 
integration and development. 


FEATURES 

Preemptive Scheduling ■ Environment Independent 
Task Synchronization ■ Interrupt Management 
Message Passing ■ Written in Assembler 
Allows DOS to run in the foreground 


Adds exact 
terminal emulation 

... dynamically link exact terminal emulation to 
your existing software. Every keystroke, every video 
presentation, every printer function is reproduced 
exactly. Written in assembler, it conserves memory and 
delivers unparalleled performance. 


Add Terminal Emulation to: 

• Communications Software 

• TCP/IP & X.25 Gateways, etc. 

• LAN Environments 

• INT 14 Communications Redirectors 

• Custom Applications 

Migrate your host software to micros . . . 

. . . without modifying keyboard and screen handling code. 
Application programs read the PC keyboard and write the 
PC screen, through Add-a-terminal®, just like the real 
terminal. 


BTRIEVE™ BTRIEVE™ BTRIEVE™ 

If you use Btrieve, you must have BUTIUTY. 
BUTILITY is the only way to edit and create 
Btrieve files (ver 4.0 and up). Stop wasting time 
writing those utility programs! Use QB 4.0 look 
and feel editor to perform all operations, edit the 
data buffer, edit actual key values, search and 
replace, and much, much more. Only 
$89.95 +$5 S&H. MC VISA or COD. 
SMITHWARE, Inc. 

3600 Hillsboro Pike Suite B-13 
Nashville, TN 37215 
(615) 297-4876 


BASIC to C 

BASC.C v3.2 accepts BASICA, Quick BASIC, 
CBASIC86 and most other BASICS by adding the 
syntax & generation rule of new statements & 
functions (Customizer). Generates structured, in¬ 
dented, scoped MS/Turbo/Latice/Aztec C. All 
memory models and compile options are sup¬ 
ported. C source (Runtime Library) incld. For MS/ 
DOS, XENIX, UNIX. Demo disk. From $199. 
G0T0LESS CONVERSION 
P.0. Box 835910 
Richardson, TX 75083 
(214) 404-1404 
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PROGRAMMERS TOOLS 




I THE MISSING LMer 

FIRMWARE DEVELOPMENT TOOLS for 

MICROSOFT 9 C 



LINK & LOCATE++ 

SUPPORTS iAPX 86/87/186 


MICROSOFT! 

C 



Downloads to 
IN-Circuit Emulators with 
INTEL™ OMF or 
Soft Probe™ II Target Debugger 


Includes... 

• Start Up Files 

• Linker 

• Locator 

Library Support with Floating Point Operation 
COMPLETE Microsoft™ C Debugging Information 


|"F= 

R< 

y 



ROMABLE 

CODE 


All This PLUS 

Other Fine Products from... 


SYSTEMS & SOFTWARE, Inc. 


■iff 


3303 Harbor Blvd. • C-ll 
Costa Mesa, CA 92626 

714/241-8650 



1 


FREE 

PRODUCT CATALOG 
AND DIGEST... 
WRITING 
ROMABLE 
CODE 
USING 
MICROSOFT C 


ROM DEVELOPMENT TOOLS 


Link MS-DOS and Intel object files to ROMable code. GeneLink 
permits independent placement of each program segment for 
complete flexibility In memory layout. GeneLink links directly 
from object files to HEX or other formats, and is five to ten times 
faster than other locating tools. 

Genesis has been a major supplier of ROM development 
tools to major industrial customers like IBM and Boeing for over 
five years. You can count on Genesis to provide reliable, fast 
tools and excellent support. 

Genesis Microsystems Corporation 
G0f|0SIS 13300 Sunset Drive, Los Altos, CA 94022 
Microsystems Call: (415) 964-9001; TX: 4998093 GENMS Ul 
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CALLABLE WORD PROCESSOR 

A Word processing capabilities are now avail¬ 
able from within applications. By specifying a 
row and column on the screen, developers can 
edit files from within any environment (C, 
dBase, Pascal, etc.). Features include, cut/ 
paste, word wrap, margins, and word search. 
$59. Add $20 for C source. 

Wilson Software 
3600 Dorshire Court 
Pasadena, MD 21122 
(301) 255-5717 


HyperDraw for the IBM PC 

ATTENTION PROGRAMMERS! Create database 
stacks for the PC family using the new Hyper- 
Draw features of PC-KEY DRAW Version 3.5. 
Use powerful graphics editor with freeform 
Hypertext for creating the databases of the 
future. Hundreds of applications. Only $100 for 
full registered version. 

0EDWARE 

P D RDX 

Columbia, MD 21045-0595 
(301) 997-9333 


BUY 3 MULTITASKING, MULTIUSER 
OPERATING SYSTEM PRODUCTS WITH 
COMPLETE SOURCE CODE FOR THE PRICE 
OF ONE!! 


presents the POWER BUNDLE 


OPERATING SYSTEM TOOLBOX®—Wendin’s operating system construction set 
that allows you to build your own multitasking, multiuser operating system. 
Comes with over 15,000 lines of source code. Runs on IBM PCs and true 
compatibles. RETAIL PRICE: $99. 

PCNX Tu —The multitasking, multiuser UNIX lookolike operating system for 
IBM PCs and true compatibles. Contoins over 80 UNIX-like utilities including 
CAT, GREP, and LS. RETAIL PRICE: $99. 

PCVMS lu —The multitasking, multiuser VAX/VMS lookolike operating system 
for IBM PCs and true compatibles. Gives the user a VAX-like interface on 
his PC. RETAIL PRICE: $99. 

All systems require MS-DOS 2.1 or later 

FOR A LIMITED TIME ONLY, MENTION THIS 
AD AND GET ALL THREE FOR $99!!! 

Order today—Call our hotline (509) 624-8088 

FOR MORE INFORMATION ON ALL OF WENDIN’S PRODUCTS CALL OR WRITE TO: 

J, INC.-P.0. BOX 3888-—SPOKANE, WA. 99220-3888 


CIRCLE 297 ON READER SERVICE CARD 


C-ARMOR” TOOLKIT 


Bullet-Proof MULTI-TASKING C Program¬ 
mer's Development Library! Supports: 

• Mouse • Forms 

• DOS • Error Handling 

• Lists • TimeSlicer'“! 

• Menus 

C-ARM0R'“ LIBRARY S150. C-ARMOR" 
Source ADD $150. Forms ADD $50. 
TimesSlicer’" ADD $200. FREE Optical Mouse 
with COMPLETE ORDERS. DEMO $10. Dealers 
Welcome! FREE NEXT-DAY for Pre-Paid Orders. 
OS/2 Version coming SOON! No Royalties 
TimeSlicer is a trademark of TimeSlice. Inc. 

C-ARMOR is a trademark of 12 SOFTWARE COMPANY 


L2 SOFTWARE COMPANY 


P.QBox 13065 
Torrance, CA 90503 
To Order: (800) 950-55L2 
For Support: 303-771-3190 
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TRANSLATE BASIC TO PASCAL 

P-TRAL, will convert your MS BASIC 
programs to Turbo Pascal. It reads the 
BASIC source code to produce Pascal 
source. It steps you through the 
translation process. "... easier to use 
than other BASIC-to-Pascal 
translators... the code P-Tral generates 
is somewhat cleaner than others ..." 

Micro Systems Journal, June 1988 
For $179.00, it comes with complete 
documentation and tutorial. Requires 
MS or PC- DOS version 2.0 or later. 

WOODCHUCK INDUSTRIES, INC. 

340 WEST 17 STREET Ste 2B 

NY. NY 10011 * (212) 206-6490/924-0576 
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SOURCER, 


Commenting Disassembler 

Creates detailed commented source code 
and listings from memory, .COM files or .EXE 
files directly suitable for assembly. Built in 
data analyzer and simulator resolves multi¬ 
ple data segments and provides detailed 
comments on interrupts and subfunctions. 
I/O ports and much more. Outstanding 
review in PC Magazine 4/26/88 page 46. 


BIOS SOURCE 


PS/2 ■ AT ■ XT ■ PC ■ Clones 

The BIOS Pre-Processor to SOURCER,. 
provides the first means to obtain accurate 
legal source listings for any bios! Identifies 
entry points with full explanations. Provides 
highly descriptive data labels such as “video 
_mode” and much more. Fully Automatic. 


$ 99.95 
$139.95 


SOURCER 

SOURCER w/BIOS Pre-Processor 


(Shipping S3, outside USA $15, CA Res. add tax) 
To order or receive information just call! 

1 - 800 - 662-8266 

V COMMUNICATIONS 

3031 Tisch Way, Suite 905, Dept. T 
San lose. CA 95128 • (408) 296-4224 

PS/2, AT. XT, PC are trademarks of IBM Corp. 
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Programmers Tools 


continues. . . 
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PROGRAMMERS TOOLS 


Opt-Tech Sort/Merge 


The High Performance, High Quality, Sort/Merge utility. 
Use as a stand-alone routine or Call as a subroutine to 
over 30 languages. Unlimited filesize, multiple keys, 
record selection, and much more! MS-DOS $149. 

To Order or for more Information, Call or Write. 

Opt-Tech Data Processing (702) 588-3737 

jLO. Box 678/Zephyr Cove, NV 89448 CIRCLE 365 ON READER SERVICE CARD 


FRAME™ 
for Btrieve 1 ' 1 Users 


IBM-PC Interpretive Command 
Language to create and access Btrieve 
index Files. Develop interactive screen 
applications, utilities, and rapid 
prototype programs. Reference manual, 
tutorial manual, interactive screen 
tutorial. Price $125. VISA/MC 

FRAME SOFTWARE, Inc., 
Suite 163 

90 West Montgomery Ave. 

Rockville, Maryland 20850 
(301) 881-6893 

Btrieve trademark of SoftCraft. 
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‘C’ DOCUMENTATION TOOLS 


* C-CALL ($39) creates a graphic-tree of 
the caller/called structures, and creates 
a files-vs-procedures table of contents. 

* C-HDR ($39) create/insert/update 
header for each procedure showing 
caller/called and local/global/ 
parameter identifiers. 

* C-LIST ($29) lists and action-diagrams, 
or reformats (incl. comment alignment). 

* C-REF ($29) gives cross-reference of 
local/global/parameter identifiers. 

* SPECIAL!! All for $99 (30-day guaran¬ 
tee) plus FREE integrated C-DOC 
program. 


REVERSE 

ENGINEERING TOOL 


♦ Force software to 
► reveal secrets! 

J\ INTERCEPTER/ 

J/ RECORDER 
records requests to 
dLiii DOS and BIOS and 
gives a full report. Completely 
invisible. * OAq c 

Only M4— post paid. 
JACKSON SOFTWARE 

P.O. Box 9317, M.S. 10, Baltimore MD 21228 


CALL FOR FREE DEMO 
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SOFTWARE BLACKSMITHS INC. 
6064 St Ives Way, 

Mississauga, ONT, Canada. L5N-4M1 
(416) 858-4466 
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SCREEN MANAGER 


MENU, WINDOW, and DATA 
ENTRY Support for the Profes¬ 
sional Programmer! Interfaces 
to most languages. BASIC, C, 
FORTRAN, COBOL, PASCAL, 
ASSEMBLER. 100 Page Manu¬ 
al. Thirty day money back 
guarantee. No Royalties. 

from The West Chester Group 

$■70 P.O. Box 1304 

f JJ West Chester, Pa 19380 

VISA/MC (215) 644-4206 


FREE BUYER'S GUIDE 


Programmer’s Connection is an inde¬ 
pendent dealer representing more than 
300 manufacturers with over 800 
software products for IBM personal com¬ 
puters and compatibles. We have 
serviced the professional programmer 
since 1984 by offering sound advice and 
low discount prices. Call or write today to 
receive your FREE comprehensive 
Buyer’s Guide. 

US 800-336-1166 

Canada 800-225-1166 

International 216-494-3781 

Programmer's Connection 

7249 Whipple Ave Nw, N. Canton. OH 44720 
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Get Inside 

Your Program Today! 

Analyze and improve your program . .. 
function by function! Inside follows your 
program through execution counts, 
minimum, maximum, and total elapsed 
times with microsecond accuracy! 


Inside! Turbo C 
Inside! Turbo Pascal 
Instdei Quick C 
Inside! Quick Basic 
Inside! Microsoft Pascal 
Inside! Microsoft Fortran 
Inside! Lattice C 
Inside! Logitech Modula-2 


$ 


7C00 

| %Jtach 


Visa/Mastercard Accepted 

( 800 ) 537-5043 

Paradigm Systems 
PO. Box 152 Milford, MA 01757 
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HSHPHH 


BTAGS brings UNIX™ 
POWER to Brief™! 


UNIX™ programmers rely on CTAGS to 
edit complex sets of source files. Now 
BTAGS adds this powerful capability to 
the favorite editor of the MS-DOS world! 


BTAGS gives Brief™ users the power to edit large 
projects efficiently. Don't recognize a function call? 
A single keystroke shows you the body of the 
function, even if it is within a different file in a 
distant directory! No need to hunt through a dozen 
C source files for that utility you'de like to reuse: with 
BTAGS you view it instantly, by function name! 


Order with VISA or MASTERCARD or 
send $37.50 plus 2.50 for shipping to: 
SD Enterprises Ph. (503) 663-2865 
P. (). Box 1233. Gresham OR 97030 

Specify 5 1/4" or 3 1/2" media with your order. 
Brief is a trademark of Solution Systems Inc. 
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SOURCE CODE 
NO ROYALITIES 

BOSS INTEGRATED ACCOUNTING 

VERSION 2 0 

Sloah development coete with BOSS ACCOUNTING. 
Fully Integrated module* Including G/L, A/R. A/P. 
PAVROLL end INVENTORY Complete PASSWORD 
SECURITY. MULTI USER / NETWORK compatible 
BOSS te avalleble tor QuickBASIC 4 x or IBM 
BASC0M 2.0 Feature* clean wall ennotetad coda 
Eaelly modified No licensing fees All resale 
profits ere yours III 

ONLY $995.00 


Ask about our 

• ISAM Interface to QuickBASIC 4 x 
" Vertical market applications 


LAKESHORE COMPUTING. INC. 

1105 North Front Street Niles, MI 49120 
1-800-345-4214 in MI 616-684-5120 

CALL TODAY 


eilerCere 
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ARRAY SUBROUTINES 

Faster development and execution, 174 as¬ 
sembled routines for interpreted or compiled 
BASIC, Assembler, Pascal. Sort, grade, rese¬ 
quence, expand, locate, compare, etc for float¬ 
ing point, integer, and string variables; and add, 
and, rotate, shift, xor, etc for logical (binary) 
vectors, $49.99. 

.uniSON Software. 

.Box 2033 . 

.Moose Jaw, Sask. S6H-7N7. 

.Canada, (306)-694-0072. 

—OS/2 T00LS-0S/2 TOOLS— 

Save precious time and effort on your OS/2 and 
DOS development. Our Libraries contain Util¬ 
ities including; file, screen, keyboard, window, 
string functions and more. Includes OS/2 head¬ 
er files! All fully documented and supported. 
Also great Screen and Menu editor $39. Libs: 
OS/2 version $99; DOS version $49. MC VISA. 
OACIS INTERNATIONAL, INC. 

1300 N.W. 99 Ave 
Plantation FI. 33322 
(407) 997-6472 

To Place 
Your Ad 

Call (201) 503-5115 


MULTI -THSKING 
TOOLKIT 


lilrite your "C" programs with cooperating, 
concurrent tasks using INTERUJORK ,M . Uery 
useful for real-time applications and com¬ 
puter simulation. Features: 

• more than 100 tasks 

• inter-task communication facilities 

• DOS interrupt handling 

PC-DOS uersion SI29, Renin $159, Unin S249; 
source code $995. Shipping included; 2 day 
air add $5. For more information, contact: 




Block Island Technologies 

Innouatiue Computer Software 


13563 NW Cornell Road, Suite 230 
Portland, Oregon 97229 (503)241-8971 
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PUBLIC DOMAIN 


Public Domain Software in C 

Over 170 volumes of public domain software 
for MSDOS, UNIX AND CP/M. 

• small expert systems and graphics 

• editors, compilers, text formatters 

• many UNIX-like tools & misc. utilities 
Write or call for more details. Send $10 for 
comprehensive directory. 



Users' 

Group 


The C Users’ Group 
2120 W. 25th Street. Ste. B 
Lawrence KS 66046 
(913) 841-1631 


SECURITY DEVICES 



COPYPROTECTION 


8 

PC 
w 
> 
w 

Designed for user-transparency, clone 
compatibility & strength. It features: 

• no need for damaged media or I/O plugs 

• thwarts all Bit-copy Software 

• supports all Hard & floppy Disk formats 

• restrict or allow Network Installs 

• allows protected upgrades by modem/BBS 

• limit program use by Date or #Executes 

• remotely reset Installs or Expiration 

$195 Starter Kit or $495 with NO meter 
counts. Free info & demo disk available. 

@ Az-Tech Software, Inc. 

305 East Franklin 
Richmond, MO 64085 

(800) 227-0644 (816) 776-2700 
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SECURITY DEVICES 



If you HATE Copy Protection, but still want to 
protect your program from hackers and reverse 
engineering, EVERTRAK allows you to: 


* Shut down DEBUG systems and disassemblers. 

* Restrict use by date-range and media-type. 

’ Embed a secure serial number string. 

* Track unauthorized copies back to their source. 


EVERTRAK is totally invisible to your end user 
and uses the latest encryption technology. 


EVERTRAK supports IBM & Compatibles using 
DOS 2.0 or later, sells for $295.00 and has a 30 
day money back guarantee. 

Az-Tech Software, Inc. 
AZlf 305 East Franklin 

Richmond, MO 64085 


(800) 227-0644 (816) 776-2700 
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BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YRS proves effectiveness of 
powerful multilayered security. Rapid decryp¬ 
tion algorithms. Reliable security device trans¬ 
parent to PARALLEL or SERIAL port. Comple¬ 
mented by low cost KEY LOK™ & multifeatured 
COMPU-LOCK™. Including countdown, time¬ 
out, data encryption & multiproduct protection. 
MICROCOMPUTER APPLICATIONS 
3167 East Otero Circle 
Littleton, CO 80122 
(303) 922-6410 or 770-1863 


SOFTWARE 

PACKAGING 


Software Packaging & 
Computer Supplies 


• IBM style binders & slip cases - 
blank or printed • Vinyl binders 
& slip cases • Vinyl folders & 
packages • Continuous & cut 
sheet paper for manuals 5-1/2 x 8- 
1/2 • Disk pages • Disk en¬ 
velopes • Continuous & laser 
labels •Shipping cartons & en- 
velopes for software & MORE !! 


Call For A Free Catalog! 1 

800-DEAL-NOW 312-629-5160 


Anthropomorphic Systems, Ltd 
376-J East Saint Charles Road 
Lombard, )L .60.148 
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TERMINAL 

EMULATION 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 series of 
computers. 

Full featured: 

• multiple printers, 

• unattended operation, 

• print speed beyond 6,0001pm, 

• special forms, 

• line speed to 56,000 bps, 

• dial-up or dedicated lines, and 

• serve as a LAN gateway. 

BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 201C, 9600. 

Barr Systems, Inc. 
2830 NW 41 St. BldgM 
Gainesville, FL 32606 

800-BARRSYS or 
904-371-3050 
CIRCLE 377 ON READER SERVICE CARD 


B/1RR 


UTILITIES 



COMPRESS 
YOUR DATA! 


ARC is considered the industry standard archive 
utility. It’s the file storage method used by 
PCTECHIine. And PC WEEK called it "A sophisticated 
and eminently useful product." 

ARC automatically compresses stored data so it 
takes up less space. And less modem transfer time. 

From 20% to 90% less, depending " . 

All program sources are 
included and it’s not copy 
protected . 

ARC 


System 

Enhancement 
Associates 

21 New Street. Wayne. New Jersey 07470*12011473-5163 
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UTILITIES 


T oken-rin/^ 

CONTROL VT 

PRODUCTIVITY TOOLS is 
indispensablefor network and 
workstationarchitects. Proven 
in hundreds of installations, 
this package combines all the 
tools you, and your users, will 
ever need. 

• Extensive menuing with context 
-sensitive help (resident and 
non-resident options). 


• Full control of software 
distribution and updates. 


• Intelligent, automated backup 
of any combination of files and 
directories on any workstation. 


• Interactive and programmable file 
management for locating, moving 
and undeleting files. 


• Command line editor with 
synonyms, recall of all previous 
commands plus full screen editing. 


• Temporary connections to shared 
devices plus forced release of 
print jobs. 

ONLY $99. 

Site licenses available 


Applied Automated Engineering Corp. 
65 S. Main St. Pennington, NJ 08534 

(609) 737-6800 
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AT’s DON’T NEED 
360KD DRIVES 


Allows copying of IBM AT files for use on 
IBM PCs, XTs, and compatibles with no 
hardware or software modifications. A 
360K floppy drive is not required. 
“CPYAT2PC" may reside on your IBM 
AT hard disk and copies 1 file or entire 
subdirectories in 1 step. Price $79. + 
$4 s/h 


MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 

655 Sky Way - Suite 125 
San Carlos, CA 94070 
1-800-523-8777 
(CA) 415-593-8777 
(NY) 212-334-1858 
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A BEAUTY FOR YOUR BEAST 

STILL RIVER SHELL, NEW VER 2.44. Faster 
more powerful version of this popular DOS 
shell. Find copy, move, delete files in a few key¬ 
strokes. Nagging ‘Find on name and text ‘Full 
Tree ‘User defined commands and more. Unltd. 
site lie. $390. $39 complete with 160pp. man¬ 
ual. MC/VISA. 90-Day No-Risk Guarantee. 

Bill White 
P.0. Box 57 
Still River, MA 01467 
(508) 456-3699 



ou don t need d 
Memory Hog 
MENU... 


Before there were AT's or even PC/XT's, 
we needed memory resident MENU'S... 
but with today's fast machines and 
programs that demand all of your 
system's memory, you need 
Point&Shoot! 

Supports multiple menus, EGA, VGA, 
mono (CGA not recommended). Screen 
saver. Continuous on screen clock/ 
calender. Shows space available on 
HardDisk(s). Displays up to 45 menu 
entries with English descriptions at a 
time. Batch file editor. 

$49.50 + $5.00 S/H 

(California residents add 6.5% tax) 

Database Technologies 

1547 Palos Verdes Mall, #303 
■HBj Walnut Creek, CA 94596 
(415) 944-5566 
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UTILITIES 


PERSONAL MEASURE 


Collects info about resources 
used by live IBM PC applications. 
Reports CPU, disk, keyboard, 
printer, comm usage. See 12/88 
PC Tech Journal Product Watch. 
"...usefulstuff." - S. Diehl, 11 /88 
Byte. Especially useful for dBase, 
R:Base, Paradox, Al, and 4GLs. 
$69.95 (5.25"), $74.95 (3.5"), 
$2.50 S&H, quantity pricing, 30 
day guarantee. 


Spirit of Performance, 
Inc. 

73 Westcott Road 
Harvard, MA 01451 
508-456-3889 
Telex 6503571400 
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SAVE DEBUGGING TIME! 


WATCH-1/0 is a popup utility that shows names 
and technical info of all files in use. WATCH-1/0 
also shows name of last file opened, current 
program name, and last file-not-found. Only 
$49.95 + $5 S&H Visa/MC/CK/MO. 

Quantum Publishing 
23860 Miles Road 
Cleveland, OH 44128 
1-800-342-6237 


MISCELLANEOUS/ 
BAR CODING 


BAR CODES 
MADE EASY 



PERCON® E-Z-READER 

FAST • ACCURATE • RUGGED 


NO SOFTWARE CHANGES with PC/ 
XT/AT and PS/2, AT&T 6300, Wyse 
30/60/85/PC/AT, Kimtron KT-7/PC, Unk 
PCTerm/MC 1 /MC3, TeleVideo PCS]I 
905/955 & DEC VT220 keyboards, 
multi-user RS-232 interfaces. 

• Immediate shipment 

• Free phone support 

• 2-year warranty 


Details or Questions? Call us. 

( 503 ) 344-1189 


2190 W.l Ith Ave.. Eugene. OR 97402 


PERCON 


To place your ad 

Call (212) 503-5115 or 
(800) 825-4ADS 


BAR CODING 



BARCODE BARGAINS 


NEW - WANDERWANDtm 
BARCODE READER 


Think of everything you would ever want in a barcode 
reader and you'll find it in the new ITS 5308 system! 
Programmable • Handheld, lightweight • Simple 
connection with standard RS 232 plug • Holds up to 
48.127 characters • Discriminates between label 
codes, time stamp labels • Calculates and dumps scans 
• wand included 


ITS 5306 - PC wand Barcode Reader. 

Emulates keyboard • ReadscodesUPC,Codabar,3of9, 
2 of 5 interleaved • works with IBM PC’s and clones • 
Lowest cost • versatile, high quality! 


PCDOS-MSDOS Printing Software. 

Generate your own labels on your existing Matrix 
printer • Call for details 


International Technologies & Systems Corp. 
635 North Berry Street, Suite C 
Brea, CA 92021 
714-990-1880 


1 


GUARANTEED LOWEST PRICES 

Visa ana MasterCard Accepted 


ITS 
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Bar Code Headquarters 


Bar Code Readers for PC, XT. AT, 

PS/2, Kimtron, Wyse, Link or any RS- 
232 terminal. Attaches as 2nd key¬ 
board and inputs data as though keyed. 
With rugged stainless steel wand— 
$399 complete Also Laser Readers. 
Badge Readers, MagStripe Readers, 
and Portable Readers. 


Print Bar Codes on all popular dot 
matrix printers and HP compatible 
laser printers. Menu driven or “user 
callable." All popular bar codes plus 
several sizes of big text up to 1" tall, 
readable at 50 feet. Fast, Easy, Well 
Documented. Several programs from 
$49 to S279. 


Choose from the industry’s largest 
selection of PC related hardware and 
software—direct from the manufactu¬ 
rer/developer. Same day ship. 1 year 
warranty. 30 day money back guarantee. 


y yORTHINGTON 


DATA SOLUTIONS 

417-A Ingalls St. (800) 345-4220 

Santa Cruz. CA 95060 CA 14081 458-9938 
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VARIANT MICROSYSTEMS 


BAR CODE READERS DELIVER 


WAND/ LASER/ MAGNETIC 
CARD CONECTIVITY 

• Keyboard wedges (Internal/External) for 
IBM PCXT/AT.PS/2 and portables. 

• RS232 wedges for WYSE. Link. Kimtron terminals 

• Autodiscriminate between codes 3 of 9. 

UPC. EAN.12 OF 5. Codeabar. Code 128 

• Interface with wands. Symbol Technologies' 

LS 7000/8000 and Photographic Sciences lasers 

• Bar code and label printing software 

• Full two year warranty 

• 30 Day Money Back Guarantee 

• Extensive VAR/Dealer Discounts 


VARIANT MICROSYSTEMS 
3140 De La Cruz Blvd.. 
Suite 200 

Santa Clara. CA 95054 
(408)980-1880 
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BAR CODE READERS 


Complete bar code systems available 
Completely compatible with PC/XT/AT, 
RS-232C, Compacq 286, 386, 
Apple Macintosh, Macintosh Plus, 
IBM 317X, 327X terminals. 
Reads all standard codes 
NO software or hardware 
modifications 

Ports for Pen and Laser Scanners 


KASCO TECHNOLOGY , INC. 

486 Casita Way 
Los Aitos, CA 94023 
(415) 949-0969, FAX (415) 949-3814 

Reseller Discounts Available 
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BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 
Magnetic stripe encoders 
Units for other computers 
& terminals 
GSA pricing available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 

Telex: (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 
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BUSINESS OPPORTUNITIES 


If you can 
build a better 
mousetrap 

(i.e. software) 


THE WORLD WON’T NECESSARILY 
BEAT A PATH TO YOUR DOOR 


But, if you have developed a quality 
software product, we can market it 
through our existing sales organization. 


PREMIER SOFTWARE, INC. 


P.O. Box 23807 • Oklahoma City, OK 73123 

1 - 800 - 678-2874 
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COMPUTER 

TRAINING 


C Language Training 

Introduction to C (3 days). 

'Techniques of C (2 days). 

'Training on your site + expenses. 

Public classes. 5 days @ $795/student. 
Classes given monthly in Collingswood, NJ. 
Call for info. Handouts, Code Examples & 
Textbook included. 

Computer Language Arts, Inc. 

704 Haddon Ave. 

Collingswood, NJ 08108 
(609) 858-2552 


DATA CONVERSION 



TAPE/DISK CONVERSIONS 

Conversion services to or from over 1000 
computer systems: 

• Magtapes 

• Micro Computers 

• Mini Computers 

• Word Processors 

• Typesetters 

Our conversion capabilities surpass most in the 
industry. 

PIVAR COMPUTING SERVICES. INC. 

165 Arlington Hgts. Rd. #T 
Buffalo Grove, IL 60089 
(312) 459-6010 


SOFTWARE 

DUPLICATION 


PUBLICATIONS 



Save Time and Money 

Over 1000 Hard-to-find 
Hardware and Software 
Items of Special 
Interest to Technical 
PC Users: i 


• RS232IEEE 488 Networks 

• Stepping & Servo 
Motor Controls 

• Ruggedized PC's 

• Rack Mtg. 80286 & 80386 

• Laboratory Automation 

• 1 MHZ A O 

• Digital Scopes to 200 MHZ 

• High Speed Bus Adapters 

• Waveform Synthesizers 

• Dataloggers 

• PC Bus Expansion Chassis 

• And Much More 


A How-to-Handbook that 
enables you to configure the 
BEST products from the world's 
leading PC hardware and 
software vendors into risk free 
turn-key system solutions that 
meet your needs. 

Toll Free Hotline for application 
assistance and convenient one 
stop shopping at competitive 
prices. 100% Satisfaction 
Guaranteed. 


Ext 

203-786-5151*02 PO Box 9565, New Haven. CT 06536 

(9:00 AM to 5:00 PM E.S.T) Fax: 203-786-5023 Telex: 9102501037 
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PLUG A CASH 
DRAWER INTO 
YOUR COMPUTER 


Turn your 
into a 
Point o< 

System! 

Colors, Sizes, 
and Models for 
All Applications 
Interface Options 

• RS-232 serial (3 types) 

• Centronics parallel 

• Receipt printer interfaces 

• Others (TTL, Signal pulse, non 
connected, multiple drawer) 

For catalog & details: 


1601 -67th Ave. North 
Minneapolis, MN 55430 • (612) 560-1440 
A Division of Upper Midwest Industries, Inc. 
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SOFTWARE DUPLICATION 


3.5 or 5.25 Disk Duplication Seivices 

Customized: • Sleeves • Labels • Binders • Packaging 

Lowest Prices Anywhere For Best Quality Bulk Diskettes 


V 


Cleveland, OH 800-633-3664 
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101 MAGIC PC Aker Corporation.25 

231 DBase IV Ashton-Tate.110 & 111 

141 MDBS III Micro Data Base System.129 

224 Clipper Nantucket Corporation.64 

* Professional Oracle Oracle Corporation. 11 

OPERATING SYSTEMS 

257 VM/386 IGC. ..120 

181 QNX Quantum Software System .36 

196 PC-MOS Software Link. 82 & 83 

PUBLICATIONS 

145 Advanced MS-DOS Microsoft Press.40 

OTHER SERVICES 

* Microsoft University Microsoft University .135 

MAIL ORDER 

146 Mailorder Microway .136 

173 Mailorder Programmer’s Paradise.139 

162 Mailorder Programmer’s Shop.126 

SECURITY DEVICES 

232 The Key, Memory Key ProTech Marketing. 16 

157 Software Sentinel Rainbow Technologies . 19 

189 The Block Software Security.35 
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PROFESSIONAL 

VIEWPOINT 

Favorite computer books include those about 
DOS, C, general programming, and OS/2. 


JORDENE ZEIMETZ 



D OS, C, general programming, 

and OS/2 are popular book top¬ 
ics, according to an informal PC 
Tech Journal reader opinion poll that 
asked, “What is the best computer 
book youVe read recently?” 

The preference for tutorials on 
these subjects reflects our readers’ con¬ 
stant striving to learn better ways of 
building their applications. 

READER PICKS 

DOS books that respondents recom¬ 
mend include DOS Power Tools (Paul 
Somerson, 1988) and Advanced MS- 
DOS (Ray Duncan, 1986). “[DOS Power 
Tools is] the best all-around guide for 
both new users and pros,” says Paul 
Billingslea, president of P.C. Solutions. 

Louie McCradv, president of En¬ 
deavour Development Company Lim¬ 
ited, wishes he had Advanced MS-DOS 
four years ago. “It would’ve saved me 
hundreds of hours searching for the 
information in 10 other books.” 

Running MS-DOS (Van Wolverton, 
1988) is a good book for consultants to 
recommend to newcomers; Taming 
MS-DOS, second edition (Thom Hogan, 
1988) is “easy to understand” and “has 
lots of examples and source code ” and 
Performance Programming Under MS- 
DOS (Michael Young, 1987) is for “pro¬ 
grammers who want a technical and 
practical approach.” 

Book lovers recommend many C 
titles, including C Programming Lan¬ 
guage, second edition (Brian Kernig- 
han and Dennis Ritchie, 1988). “It’s the 
bible!” says Mike Blaszczak, technical 
representative of Networking and 
World Information. 

Of Robert Ward’s Debugging C 
(1986), Michael Singer, senior pro¬ 
grammer/analyst at Dialcom, says, “It is 
an excellent guide to a neglected but 
real part of software development.” 

The C Programmers Guide to Se¬ 
rial Communications (joe Campbell, 
1987) describes “how and why serial 


communications work;” readers say C 
Primer Plus (Michael Waite, Stephen 
Prata, and Donald Martin, 1987) is best 
for learning C; and Advanced C (Paul 
and Gail Anderson, 1988) “really goes 
beyond the basics.” Similarly, Turbo C 
DOS Utilities (Robert Alonso, 1988) 
“shows the many possible ways to ac¬ 
cess DOS with Turbo C;” and Turbo C 
Programming for the IBM (Robert 
Lafore, 1987) “is clear, concise, interest¬ 
ing, humorous, and lively.” 

Readers value Charles Petzold’s 
Programming Windows (1988). Con¬ 
sultant Chris Hawkins of Ravenna Soft¬ 
ware, says, “It cuts the Windows learn¬ 
ing curve in half.” 

About Thom Hogan’s Program¬ 
mer’s PC Sourcebook (1988), John Swit¬ 
zer, director of technical support for 
Manzana Microsystems, says, “It’s the 
most complete reference to date on 
pinouts, DIP switches, jumpers, cabling, 
and BIOS interrupts.” 

Respondents say the Programmer’s 
Guide to IBM PC and PS/2 (Peter 
Norton, 1988) provides technical meat 
without the technical reference docu¬ 
ment; The Mythical Man-Month (Fred¬ 
erick P. Brooks, Jr., 1974) is “required 



reading for anyone involved in large 
software projects;” Programming Pearls 
(Jon Bendy, 1986) “challenges your 
mind;” and die diree-volume classic, 

The Aid of Computer Programming 
(Donald Knuth, 1973, 1974, and 1981), 
is a must-have bookshelf reference. 

OS/2 is garnering attention in the 
book world. J. F. Gilliland, manager of 
tax systems, BP America, considers Gor¬ 
don Letwin’s Inside OS/2 (1988) to be 
“the best book for understanding the 
whys and wherefores of OS/2.” 

Adam Martinez, director of PC ser¬ 
vices, Bolt Systems, says Ed Iacobucci’s 
OS/2 Programmer’s Guide (1987) is “an 
excellent introduction to programming 
for OS/2.” Finally, OS/2: Features, Func¬ 
tions, and Applications Geffrey Krantz, 
Ann Mizell, and Robert Williams, 1988) 
is a book that “deals with OS/2 without 
overdoing tables and figures.” 

Two other topics on computer 
reading lists are graphics and data 
management. The Programmer’s Guide 
to PC and PS/2 Video Systems (Richard 
Wilton, 1988) is recommended for 
completeness, accuraq', and technical 
detail. Alan Simpson’s dBASE hi plus Pro¬ 
grammer’s Reference Guide (1987) re¬ 
portedly can convert a novice into an 
expert dBASE programmer. Also, Simp¬ 
son’s Understanding dBASE hi plus 
(1986) is “intelligent, easy to follow, 
and thorough.” 

TURNING THE PAGES 

In judging computer books as valuable, 
our readers used these primary criteria: 
technical depth; insight; concise writ¬ 
ing; completeness; accuracy; and clear 
organization. Above all, a good com¬ 
puter book delivers an approach or 
technique that readers can apply to 
applications. In the words of American 
teacher and philosopher Amos Bronson 
Alcott, a good book “is opened with 
expectation and closed with profit.” It 
is for this reason that these books are 
in our readers’ libraries. .. 
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Being the 
first to use the 
80386 chip, we 
established 
one feet. 







Doheny State Beach, California 


Redefining 
Performance 
and Price 

Although we can't go 
any further west, ALR is 
claiming new frontiers 
in 80386 performance 
and processing speeds. 
And we're doing it for 
less. Less than systems 
that deliver only half the 
performance using the 
new Intel 16MHz, 16-bit, 
386SX™microprocessor. 
Even less than some 
80286 based systems. 

To find out more 
information on the 
fastest PCs on the planet 
and our entire line of 386 
products call: 

1-800-444-4ALR 

for the name and location 
the nearest ALR dealer 



ALR 

FlexCache 

Compaq 

Deskpro 

IBM PS/2 

50 Z 

ALR 

FlexCache 

IBM PS/2 

70 386 

Models 

20386DT-401 

386s Mod. 40 

8550-061 

25386-150 

8570-A21 

Microprocessor 

80386 32-bit 
20MHz 

32KB, 

82385 

Memory 
Cache (35ns) 

80386SX 16-bit 
16MHz 

80286 16-bit 
10MHz 

0 wait-state 

80386 32-bit 
25MHz 

64KB 

Extended 

Emulation 

82385 

Memory 
Cache (25ns) 

80386 32-bit 
25MHz 

64KB 

Memory 
Cache (30ns) 

PC Lab 
Benchmarks 

80286 Instruction 
Mix - Seconds 

2.75 SEC. 

4.56 SEC. 

7.20 SEC. 

2.20* SEC. 2.36* SEC. 

•80386 Instruction Mix 

Optional Math 
Coprocessor 

80387 20MHz 

80387SX 16MHz 

80287 10MHz 

80387 25MHz 

80387 25MHz 

Memory (ram) 

1MB (80ns) 

1MB (100ns) 

1MB (85ns) 

2MB (60ns) 

2MB (80ns) 

Storage 

1.2MB, 5 1/4" FD 
1.44MB, 3 1/2" FD 

l 

Optional ($225.00) 

l 

Optional ($245.00) 

Not Available 

1 

l 

Optional ($225.00) 

Not Available 

1 

Fixed Disk std. 

Opt. Internal Full 
Height Fixed Disk 

40MB (28ms) 

66MB or 100MB 

40MB (28ms) 

No Support 

60MB (27ms) 

No Support 

150MB (18ms) 

150MB or 300MB 

120MB (23ms) 

No Support 

Video 

Optional 

16 bit VGA 
($399.00) 

16 bit VGA 

VGA 

16 bit VGA 

VGA 

Price 

$4490.00' 

$5199.00' 

$4595.00' 

$9499.00' 

$11,295.00- 


' Prices and configurations as of August 1988 and subject to change. 



Advanced Logic Research, Inc. 

9401 Jeronimo, Irvine, CA 92718 
Phone: 714-581-6770 FAX: 714-581-9240 
Circle No. 118 for end-user. No. 116 for reseller. 


Computer Corp. IBM. IBM PS/2 ore trademarks of International Business Machines Corp. 386SX is a trademark of Intel Corp. ©Copyright 1988 Advanced Logic Research. Inc. 
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...you don't 
have to be 

based in 

Texas 

to build the 


world's fastest 


PCs. 


WEEK 

March 29, 
1988 




Welcome to 
California, the 
zero wait 
state. 


In July of '86 Advanced 

Logic Research was the world's 
first manufacturer to release an 
80386 based PC. Today, industry 
peers have recognized both the 
ALR FlexCache 20386 and 25386 as 
the world's fastest PCs. These 
systems are the most recommended 


"ALR has come out of 
nowhere over the last two years to 
earn a spot in the sun among 
important PC-compatible makers." 
- Jim Seymour January 12,1988 




tools for your most 
demanding business 
applications in net¬ 
work, multi-user and 
CAD/CAM 
environments. 


NOVELL 



"The ALR FlexCache 25386 Model 
150 earns the highest CPU perform¬ 
ance rating ever - 6.46 ." 

Info World - August 15,1988 

INFO 

WORLD 

THE PC NEWS WEEKLY 

The ALR FlexCache 20386 Model 
150 achieved a rating of 19.7 in 
Byte Lab. "Tops in price and 
performance' 


Byte June, 1988 


" The performance they achieve sets a 
new standard for PCs." 





" Well, for once the answer isn 't to 
run right out and get your hands on a 
Compaq Deskpro 386/20 .™ Rather, 
it's to get your hands on an ALR 
FlexChche 20386." 


First Looks 
March 15,1988 



MAGAZINE 



" ... the FlexCache 20386 yields the 
highest number of MIPS (million 
instructions per second) per dollar." 


TESTED & 
APPROVED 


PCResourte 


June, 1988 


TECH! 


I June, 1988 


ALR FlexCache 25386 and 20386 are trademarks of Advanced Logic Research. Inc. Compaq Deskpro 386S is a trademark of Compaq 




















Introducing REMOTE 2 
It’s never been so easy to do so much 
in distant PC operation. 

Until now, to have this kind of flexibility and control 
over a host PC, you’d have to be in the same room. 

Now, even if you’re thousands of miles away, REMOTE 2 
allows you to operate a host PC’s application software with 
total control and exact mapping of the host keyboard... fast 
file transfers even while an application program is running 
... remote printer redirection... an error-checked, data- 
compressed link even with conventional modems.. .and 
CGA color graphics. 

REMOTE 2 comes in two parts-R2H0ST and R2CALL- 
available together or separately, so you can create the 
combination to meet your exact needs. R2H0ST is also 
accessible from most terminals and terminal emulators. 


REMOTE 2 is packed with features users have asked 
for. A choice of three distinct automatic and manual 
answering modes. Directory-to-directory file transfers 
using a half-screen display of host files. Proprietary file 
transfer protocol with redundant file skipping and partial 
file recovery (other popular protocols also supported). A 
“Phone Book” that facilitates one-entry calls from listings 
of names, numbers, and passwords. Host call-back capa¬ 
bility. Integrated, context-sensitive help system. LAN 
access. Mainframe access to an IBM host with IRMA. 

And more. 

Discover the new remote control program from the 
makers of CROSSTALK. Ask your dealer about REMOTE 2 


or write us. 


REMOTE 2 


CROSSTALK COMMUNICATIONS/IOOO Holcomb Woods Parkway, 
Roswell, Georgia 30076/(800) 241-6393 

A Division of Digital Communications Associates, Inc. cicei' 

CROSSTALK is a registered trademark of Digital Communications Associates, Inc./CASL, IRMA and Smart 
Alec are trademarks of Digital Communications Associates, Inc./CompuServe is a registered trademark of 
CompuServe, Inc., an H&R Block Company 
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